Mason-Dixon Resorts and Casino / Transportation Impact Study

Appendices
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3: Allstar Driveway & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Weekday) 6/15/2010

| MOV e T s WBLESAWER A NET SR NBR P SR SR T B S

S V.
SRR TR TR

Lane Configurations W S q
Volume {veh/h) 6 6 13 7 10 109
Sign Cenlrol Stop Free Free
Grade 4% 1% -1%
Peak Hour Faclor 063 063 08 038 075 088
Hourly flow rate (vph) 10 10 133 18 13 124
Pedestrians

Lane Width (ft)

Walking Speed {{Us)

Percent Blockage

Right turn flare {veh)

Median type None None

Median sterage veh)

Upstream signal {ff)

pX, platoon unblocked

vC, confiicting volume 293 142 151
vC1, stage 1 conf vol

v(2, stage 2 conf val

vCu, unblocked vol 293 142 151
iC, single (s) 6.4 6.2 4.1
IC, 2 stage (s)
iF (s} 35 33 22
p0 queue free % 99 99 99
¢M capacity {veh/h) 695 9t1 1442
DFEEGRTCaRE 4 e, % 2 WB 1™ ¢ NBA ¥ 881 frw v 5% o BB T AR
Volume Total 19 151 137
Volume Left 10 0 13
Volume Right 10 18 0
cSH 789 1700 1442
Volume to Capacily 002 009 001
Queuve Length 95th (ft) 2 0 1
Control Delay (s) 9.7 0.0 0.8
Lane LOS A A
Approach Delay (s) 97 0.0 0.8
Approach LOS A
(B SaBl oty S 3 £ e e B N e R S s
Average Delay 1.0
Intersection Capacity Utilization 23.0% ICU Level of Service A
Analysis Period {min) 15
212

Overd.L LOS = 28 0.8 /er: Los A
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3: Allstar Driveway & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010

"SR BV
Movement R i S SAWBIEIWBR F NBT . SINBRY e SBLI I SBT ARG aRY DB B n A
Lane Configurations W b d
Volume (veh/h) 6 6 15 7 10 M
Sign Control Stop Free Free
Grade 4% 1% -1%
Peak Hour Factor 063 063 08 038 075 088
Hourly flow rate (vph) 10 i0 135 8 13 126
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare {veh)
Median type None None
Median storage veh)
Upsiream signal (ft)
pX, platoon unblocked
vC, conflicling volume 297 145 134
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 297 145 154
tC, single (s) 64 6.2 41
iC. 2 stage {s)
tF (s) 3.5 3.3 22
p0 queue free % 99 99 99
cM capagily (veh/h) 691 908 1439
Dirgctionane # s ena Y eRWB 1 ENBH RS SBY i RAm B A R e O e S e
Volume Total 19 154 139
Volume Left 10 0 13
Volume Right 10 18 0
cSH 785 1700 1430
Volume to Capacity 002 009 0.1
Queue Length 95th (ft) 2 0 1
Control Delay {s) 9.7 0.0 08
Lane LOS A A
Approach Delay (s) 8.7 0.0 0.8
Approach LOS A
o STy e e S S B A S PR S A
Average Delay 0.9
Intersection Capacity Utifization 24.1% 1CU Level of Service
Analysis Period {min) 19

213

Overall Los= 5o * 0.8 "t = Los A
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3. Alistar Driveway & Emmitsburg Road
2012 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010

P N Y

MoVemen thatit warn i o WBL FWBR L NB T4 SNBR S8 OB T ey e N
Lane Configurations W 1 )
Volume (veh/h) 157 23 115 174 28 LAl
Sign Contral Stop Free Free
Grade 4% 1% 1%
Peak Hour Factor 063 063 085 038 075 088
Hourly flow rate {vph) 249 37 135 458 39 126
Pedestiians

Lane Width (ft)

Walking Speed {ffs)

Percent Blockage

Right tum flare {veh)

Median type Nene . None

Median storage veh)

Upstream signal {it)

pX, platoon unblocked

vC, conflicting volume 568 364 593
vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 968 364 593
iC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)

tF {s) 35 3.3 22
p0 queue free % 47 95 96
cM capacity (veh/h) 468 685 993

Drston i ans W TN S ST
Volume Total 286 593 165
Volume Left 249 0 39
Volume Righi 37 458 0
cSH 488 1700 - 993
Volume to Capacity 059 035 004
Queue Length 95th (f) 92 0 3
Control Delay (s) 223 0.0 2.3
Lane LOS C A
Approach Delay (s) 22.3 0.0 23
Approach LOS c
AIBTSeHORN SUMMARY = - *or= Foo T T L s e iDL T LSO TN AR
Average Delay 6.5
Intersection Capacity Utilization 44 3% ICU Level of Service A
Analysis Period {min) 15
Y336

Overst LO3=  fog ° T Yew = Los A
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3: Allstar Driveway & Emmltsburg Road

2012 Traffic Volumes with Dev & Improvements - PM Peak (Weekday) 6/15/2010
PR R |
MOVEmont cerp g T o WBIEE T WBR A NBTE S INBR T SHLH I ST
Lane Configurations X 4 d dq
Volume (vph) 157 23 115 174 29 11
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900
Lane Width " 1 1 11 " 1"
Grade (%) 4% 1% -1%
Total Lost time (s) 6.0 6.0 6.0 6.0
Lane Utit. Factor 1.00 1.00 100 1.00
Frt 0.98 1.00 085 1.00
Flt Protected 0.96 1.00  1.00 0.99
Satd. Fiow {prot) 1695 1809 1553 1810
Fit Permitted 0.96 1,00 1.00 0.89
Satd. Fiow {perm} 1695 1809 1553 1632
Peak-hour factor, PHF 0.63 063 085 038 075 088
Adj. Flow {vph} 249 37 135 458 39 126
RTOR Reduction (vph) 8 0 0 306 0 0
Lane Group Fiow {vph) 278 0 135 152 0 165
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Turn Type Perm  Perm
Protected Phases 8 2 6
Permiited Phases 2 6
Actuated Green, G (s) 10.9 11.4 1.4 1.4
Effective Green, g (s) 10.9 114 114 114
Actuated gfC Ratio 0.32 033 033 0.33
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension {s) 3.0 3.0 3.0 30
Lane Grp Cap (vph) 539 601 516 542
/s Ratio Prot ¢0.16 0.07
vis Ratio Perm 0.10 ¢0.10
vic Ratio 0.52 022 030 0.30
Uniform Delay, d1 95 8.3 8.5 8.5
Progression Factor 1.00 1.00  1.00 1.00
Incremental Delay, d2 0.8 02 03 03
Delay {s) 10.4 85 88 8.8
Level of Service B A A A
Approach Delay (s} 104 8.7 8.8
Approach LOS B A A
[RErSBElion; SUMMArY: Bt B B P ST if“‘%@?gﬁfﬁéﬁ RN
HCM Average Control Delay 9.2 HCM Level of Service
HCM Volume to Capacity ratio 0.4i
Actuated Cycle Length (3) 343 Sum of lost time {s) 120
Intersection Capacity Ulilization 34.2% ICU Levet of Service A
Analysis Period {min) 15

¢ Critical Lane Group

Synchro 7 - Report
Page 1
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Lanes, Volumes, Timings

3: Alistar Driveway & Emmitsburg Road 6/15/2010
2 V.
e Crolip s A e s A W B WER L SN B TN DR e S D R S B T R
Lane Configurations ¥ L S ¥
Volume (vph) 157 23 115 174 29 1Al
Ideal Flow {vphpi) 1800 1900 1900 1900 1900 1900
Lane Width (ft) 1 1 11 1 11 11
Grade (%) 4% 1% -1%
Lane Util. Factor 100 100 100 100 100 1.00
Frt - 0.983 0.850
Flt Protected 0.958 0.988
Satd. Flow {prot) 1695 0 1809 1553 0 1810
Flt Permitied 0.958 0.891
Satd. Flow (perm) 1695 0 1809 1553 0 1832
Right Turn on Red Yes Yes
Satd. Flow (RTOR) i2 458
Link Speed (mph) 25 40 40
Link Distance {fl) 597 468 377
Travel Time (5) 16.3 8.0 6.4
Peak Hour Factor 063 063 08 038 075 088
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Adj. Flow (vph) 249 37 135 458 39 126
Shared Lane Traffic (%)
Lane Group Flow (vph) 286 0 135 458 0 165
Enter Blocked Intersection No No No Ne No No
Lane Alignment teft  Right Left  Right Left Left
Median Width(ft) 11 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor 107 107 105 105 104 1.04
Turning Speed (mph) 15 g 9 15 7
Number of Detectors 1 2 1 1 2
Detector Template Left Thru  Righ Left  Thru
Leading Detector {f) 20 100 20 20 100
Trailing Detector (&) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft} 20 6 20 20 6
Detector 1 Type Cl+Ex CHEx CHEx CHEx CHEx
Detector 1 Channel
Detector 1 Extend (s} 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 94
Detector 2 Size(ft) 6 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s) 0.0 0.0
Turn Type Perm  Perm
Protected Phases 8 2 §
Permitied Phases 2 6
Detector Phase 8 2 2 6 6

Synchro 7 - Report
Page 1
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Lanes, Volumes, Timings

S e R e s S s R S

3: Allstar Driveway & Emmitsburg Road 6152010
R VN

Cahe Group Gisabes . e AWBL ¢ WBR=% »NBT. . NBRIFSBUEWOB T S5 M B il SRR M e PR,
"Switch Phase -

Minimurn nitial (s) 40 40 49 4.0 4.0
Minimum Split (s) 220 220 220 220 220
Total Split (s) o 00 390 380 330 390
Total Split (%) 443% 00% 557% 557% 557% 55.7%
Maximum Green (s) 25.0 330 330 330 330
Yellow Time (s) 40 4.0 4.0 4.0 40
All-Red Time (s) 20 20 20 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 00
Total Lost Time (s) 6.0 4.0 8.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 30 3.0
Recall Mode None Min Min Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Don! Walk (s} 1.0 116 110 1.0 110
Pedestrian Calls (#/hr) 0 0 0 0 0
vic Ratio 0.53 023 058 0.31
Controf Delay 13.2 10.4 4.4 1.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.2 104 4.4 1.3
Queue Length 50th (ft) 34 16 0 21
Queue Length 95th (f) 63 47 0 60
Internal Link Dist (ft) 517 388 297
Turn Bay Length (ft)

Base Capacity (vph) 1322 1691 1482 1526
Starvation Cap-Reductn 0 0 0

Spittrack Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced vic Ratio 0.22 008 031

Area Type:
Cycle Length: 70

Actuated Cycle Lenglh: 34.6

Natural Cycle: 45

Contrel Type: Actuated-Uncoordinated

Other

Splits and Phases:  3: Allstar Driveway & Emmitsburg Road

I o

0 S R R R R e R |

lhf eb

¥ o8

R R i T oy TR L e PRI SR Sra |

2012 Traffic Volumes with Dev & Improvements - PM Peak (Weekday} 1/20/2010 Baseline

Synchro 7 - Report
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3: Alistar Driveway & Emmitsburg Road

2017 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010
"SRR R

Movement T g WL S WBR Y N BT N BRSBTS B T R e e Y

Lane Configurations w B d

Volume {vehih) 6 6 120 7 1M1 116

Sign Control Stop Free Free

Grade 4% 1% -1%

Peak Hour Factor 063 063 085 038 075 088

Hourly flow rate (vph) 10 10 141 18 15 132

Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare {veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume Jiz 150 160
vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 32 150 160
tC, single (s) 6.4 6.2 4.1
1C, 2 stage {s) '
tF {s) 35 33 2:2
p0 queue free % 99 89 85
¢M capacity (veh/h) 678 901 1432
DirECHon, [ane:d 2 w2 i SWBH -~ NBI ™ 3:eSBU L T geietuat Bl i i ST
Volume Total 19 160 146 -
Volume Left 10 0 15
Volume Right 10 18 0
cSH 774 1700 1432
Volume to Capaity 002 009 001
Queue Length 95th {it) 2 0 1
Control Delay (s} 98 0o 0.8
Lane LOS A A
Approach Delay (s) 9.8 0.0 0.8
Approach LOS A
InigrSection:SUMmary s Framissaio, S8 BRI
Average Delay 0.5
Intersection Capacity Utilization 252% ICU Leve! of Service A
Analysis Period {min) 15
219 .

Oueral Los-= Jee - O3 el « LOS A
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3: Allstar Driveway & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010

Nt AN

Lane Confi gurattons % 53 d

Volume (veh/h) 157 23 120 174 30 116

Sign Control Stop Free Free

Gladés:. . - 4% 1% 1%.

Peak Hour Factor 063 063 08 038 075 088

HEUHy oW rale (vph) UG T A A58 D L AB2ie . o tLgEs e T
Pedestrians '

: B TRy - L . v eLE AL, e e 2 gl ity me L 2 algee s
Lane Widih:(f) - _ D DL TR T Y d ke o GV BT

Walking Speed (ft/s)
Percent Blockage L RN L
Right turn flare (veh)

Mediahfype s~ - . . . . .-tNone’
Median storage veh)

Upstream signal (ff

pX, platoon unblocked

vCiiconfiicting volume 582 370 : S -t * PR S ST Ee
vC1, stage 1 conf vol

vC2, stage 2 conf vol .

y_(}y_ unblocked vol 582 370 509

{Crsingle(s) * 6.4 6.2 - 41

(c, 2 stage (s)

s . . 35 33 .22

p0 queue fr free % 46 95 96

M capauty,(vehIh) L9 3 )

P e T Ot

Volumgj_T_otalf S 3.286 -‘“”;;59& &R L A
Volume Left 249 0 40 _
Volume Right: * T AT 1| B A R
cSH 479 1700 988

Voltime:10.Capagity 060 035 .004 oo N R RN
Queue Length 95th (ft) 96 0 3

Contro! Delay. s) 231 00 23 ' S
Lane LOS C A

AppioacthiDelay(s) - 231 00 - 23 . i L e
Approach LOS c

4

nieTsection: SUMMATY Srasrese R Gn RS
Average Delay 6.6
Intersection Capacity Utilization 44.8% ICU Level of Service A
Analysis Pericd (min} 15

Ove/dl LosS = 72 /e = Los A
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3: Allstar Driveway & Emmitsburg Road

2017 Traffic Volumes with Dev & Improvements - PM Peak (Weekday) 61512010
"R V.

e A W AR BT S INE R S S U T T e

Lane Configurations b 4 hd 4 '

Volume {vph) 157 23 120 174 30 116

|deal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 1 11 1 " 11 [}

Grade (%) 4% 1% -1%

Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00  1.00 1.00

Fri 0.98 1.00 085 1.00

Fit Protected 0.96 i00 1.00 0.99

Satd. Flow {prof) 1695 1809 1553 1811

Flt Permitted 0.96 100 1.00 0.89

Satd. Flow {perm) 1695 1809 1553 1633

Peak-hour factor, PHF 063 083 08 038 075 088

Adi. Flow {vph) 249 37 141 458 40 132

RTCR Reduction {vph) 8 0 0 303 0 0

Lane Group Flow {vph) 278 0 141 155 0 172

Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%

Turn Type Perm  Perm

Protected Phases 8 2 §

Permitted Phases 2 6

Actuated Green, G (s) 10.9 "7 17 11.7

Effective Green, g (s) 10.9 17 N7 1.7

Actualed ¢/C Ratio 0.32 034 034 0.34

Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension {s) 3.0 3.0 3.0 3.0

Lane Grp Cap {vph) 534 612 525 552

v/s Ratio Prot c0.16 0.08

vis Ratio Perm 0.10 c0.11

vic Ratio 0.52 023 029 0.3

Uniform Delay, d1 9.7 8.2 8.4 85

Progression Factor 1.00 100 1.00 1.00

incremental Delay, d2 09 0.2 0.3 0.3

Delay (s) 10.6 8.4 8.7 8.8

Level of Service B A A A

Approach Delay (s) 10.6 8.7 8.8

Approach LOS B A A

I e R B N Aot G 0

HCM Average Control Delay 92 HCM Level of Service

HCM Volume to Capacity ratio 0.41

Actuated Cycle Lengih (5) 34.6 Sum of lost time (s) 12.0

Intersection Capacity Utilization 4.5% ICU Level of Service A

Analysis Period {min) 15

¢ Critical Lane Group

GPROJECTSI388\388.0 1\ Trafficldune 2010 TISI388.01 2017 Traffic with Dev & Imp - PM Peak (Weekday).syn Synchro 7 - Repori
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Lanes, Volumes, Timings

3: Allstar Driveway & Emmitsburg Road 6/15/2010
2 V.
Fane:Grotpt sy 5 o WBLL IWBR € ENB T2 INBR AT SBL " ¥SBT. 4 il 00 - L3 080 0 BTG
Lane Configurations % 4 ol )
Volume {vph) 157 23 120 174 30 116
ideal Flow {vphpl) 1800 1900 1900 1900 1900 1900
Lane Width (ft) 1 1" 1 1 k! i1
Grade (%) 4% 1% -1%
Lane Util. Factor 100 100 100 100 100 1.00
Frt 0.983 0.850
Fit Protected 0.958 0.989
Satd. Flow {prot) 1695 0 1809 1553 0 1812
Flt Permitted 0.958 0.892
Satd. Flow {perm) 1695 0 1809 1553 0 1634
Right Turn on Red Yes Yes
Satd. Flow {(RTOR) 12 458
Link Speed {mph) 25 40 40
Link Distance (f) 597 468 377
Travel Time (s) 16.3 8.0 6.4
Peak Hour Factor 063 063 085 038 075 088
Heavy Vehicles (%) 0% 0% 1% 0% 0% 1%
Adj. Flow {vph) 249 37 141 458 40 132
Shared Lane Trafiic (%)
Lane Group Flow (vph) 286 0 141 458 0 172
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 11 0 0
Link Offsel{ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane
Headway Factor .07 107 105 105 104 1.04
Turning Speed {mph} 15 9 9 15
Number of Detectors 1 2 1 1 2
Detector Template Left Thru  Right Left  Thru
Leading Detector (ft} 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ft) 0 0 0 0 0
Detector 1 Size(ft) 20 6 20 20 6
Detector 1 Type Cl+Ex Ci+Ex CHEx Ci+Ex Cl+Ex
Detector 1 Channel
Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position({t) 94 94
Detector 2 Size(ft) B 6
Detector 2 Type Cl+Ex Cl+Ex
Detector 2 Channel
Detector 2 Extend (s} 0.0 0.0
Turn Type Perm  Perm
Protected Phases 8 2 6
Permitted Phases 4 6
Detector Phase 8 2 2 6 6

2017 Teaffic Volumes with Dev & Improvements - PM Peak (Weekday) 1/20/2010 Baseline

Synchro 7 - Report

Page 1



Lanes, Volumes, Timings

3: Allstar Driveway & Emmitsburg Road 6/15/2010
2R BV
Eane Groupss M ey B L e W R B N TR NBR A S LA S TR R A
Switch Phase
Minimum Initiaf (s} 4.0 4.0 4.0 4.0 4.0
Minimum Spiit {s) 22.0 220 220 220 220
Total Split (s) 310 00 390 390 390 390
Total Split (%) 443% 0G0% 3557% 557% 557% 55.7%
Maximum Green (s) 250 330 330 330 330
Yellow Time (s) 40 4.0 40 4.0 4.0
All-Red Time (s) 2.0 20 20 20 2.0
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 60 40 60 60 60 60
Lead/Lag
Lead-Lag Optimize?
Vehicle Extension (s) 30 ' 3.0 30 3.0 30
Recall Mode None Min Min Min Min
Walk Time (s) 5.0 5.0 50 50 5.0
Flash Dont Walk (s) 11.0 110 10 1o 1o
Pedestrian Calls {#/hr) 0 0 0 0 0
vic Ratio 0.53 023 056 0.3
Control Delay 135 10.4 44 11.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.5 0.4 44 1.3
Queue Length 50ih (ft) 34 17 0 22
Queue Length 95th {ft) 83 49 0 62
Internal Link Dist (ft) 517 388 297
Turn Bay Length {fl)
Base Capacily {vph) 1245 1678 1474 1516
Starvation Cap Reductn 0 0 0 0
Spiliback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.23 0.08 03 0.1
R R e B s S o e R e e S B e R e PR i P e S
Area Type; Other

Cycle Length; 70

Actuated Cycle Length: 34.9

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases:  3: Allstar Driveway & Emmitsburg Road

1o

e e T U P S T e

TSR

b o ¥ o
30 SR AR S R S R R ] e e e |
2017 Traffic Volumes with Dev & Improvements - PM Peak (Weekday) 1/20/2010 Baseline Synchro 7 - Report
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3: Alistar Driveway & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Friday) 6/15/2010
P T Y

MoVementussrn. 5. .« »WBLE . WBR ' . NBT:x% NBR v 5SBlu o2 BT i85 " Vddiam 50 dnl S RS

Lane Configurations " S q ‘

Volume (veh/h) 3 9 136 29 18 18

Sign Control Stop Free Free

Grade 4% 1% -1%

Peak Hour Factor 0.75 050 08% 078 050 081

Hourly flow rate (vph) 4 18 153 37 36 146

Pedesirians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 369 171 180
vC1, stage 1 conf vol

vG2, stage 2 conf vol

vCu, unblocked vol 389 171 190
1C, single (s) 6.4 6.2 4.1
iC, 2 stage (s)

tF (s) 35 33 2.2
p0 queue free % 99 98 97
cM capacity (veh/h) 602 877 1396

OSBRSS B AN S e R R R SR

Volume Total 22 190 182

Volume Left 4 0 36

Volume Right 18 37 a

¢SH B0 1700 1396

Volume to Capacity 003 011 003

Queue Length 95th {ft) 2 0 2

Controt Delay (s} 9.6 0.0 1.7

Lane LOS A A

Approach Delay (s} 96 0.0 1.7

Approach LOS A

IR Se Gl oAy R e B A R R
Average Delay 1.3

Intersection Capacity Utilization 29.5% ICU Level of Service A
Analysis Period {min) 15

OveraU Lose 1) /el =LoS A

Synchro 7 - Report
Page 1
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3: Alistar Driveway & Emmitsburg Road
2012 Traffic Volumes without Development - PM Peak (Friday) 61512010

v St o2

Movement i, “Aviis - 1 WBL._WBR 0 NBT: 4 NeR - s Bl B T e s R S e
Lane Configurations b B d
Volume (veh/h) 3 9 138 29 18 120
Sign Conirol Stop Free Free
Grade 4% 1% -1%
Peak Hour Factor 075 050 089 078 05 081
Hourly flow rate {vph) 4 18 155 37 36 148
Pedestrians

Lane Width {it)

Walking Speed ({t/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 394 174 192
vC1, stage 1 conf vol

vC2, stage 2 conf val

yCu, unblocked vol 394 174 192
{C, single (s) 6.4 6.2 4.1
{C, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 99 98 97
CM capacity (veh/h) 508 875 1393

Difecion:iane # .+ 2 ZSWBA & B SB AR e S e I e e R SRR
Volume Total 22 192 184

Volume Left 4 0 36

Volume Right 18 37 0

cSH 807 1700 1393

Volume to Capacily 003 011 003

Cueue Length 95th (fi) 2 0 2

Control Delay (s) 9.8 0.0 1.7

Lane LOS A A

Approach Delay (s) 9.6 0.0 1.7

Approach LOS A

IRTBrSECtion SuMmany e s e sar o S R A S R P R T RO Y
Average Delay 1.3

Intersection Capacity Utifization 29.7% {CU Level of Service A
Analysis Period (min) i3

Overnll LoS: .l "€/t = LOS A

G\PROJECTS\388\388.01\Traffic\June 2010 TIS\388.01 2012 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
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3. Allstar Driveway & Emmitsburg Road
2012 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010

SRR A

MOVEEnt R A WBL T s WER SEENE T, BRI NER S SRR SBTHEE SR
Lane Configurations b B d
Volume (veh/h) 181 29 138 223 40 120
Sign Control Stop Free Free
Grade 4% 1% -1%
Peak Hour Factor 075 050 089 078 050 081
Hourly flow rate {vph) 241 58 165 286 80 148
Pedestrians

Lane Width (ft)

Walking Speed (fy's)

Percent Blockage

Right turn ftare (veh)

Median type None None
Median sforage veh)

Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 606 298 441

vC1, stage 1 conf vol

vC2, stage 2 coni vol

vCu, unblocked vol 606 298 441

{C, single (s) 6.4 6.2 4.1

{C, 2 slage (s)

IF {s) 3.5 3.3 22

p0 queue free % 44 92 a3

cM capacity (veh/h) 430 746 1130

Directignalfane #<a b BIWBL A A N B S A S R S R S T
Volume Total 299 441 228

Volumne Left 241 0 80

Volume Right 58 286 0

cSH 468 1700 1130

Volume to Capacity 064 026 007

Queue Length 95th (ft) 110 0 ]

Control Delay (s} 253 0.0 34

Lane LOS D A

Approach Delay (s) 253 0.0 34

Approach LOS ]

IS rsection! SUMMmaTy s e e R T R R i R i )
Average Delay 8.6

Intersection Capacity Ulilization 51.3% ICU Level of Service A
Analysis Pericd (min) 15

Oven.LL (o : 8.6/l = Lot A

GAPROJECTS13881388.0 1\ Traffictdune 2010 TIS\388.01 20112 Traffic with Dev - PM Peak (Friday).syn Synchro 7 - Report
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3: Allstar Driveway & Emmitsburg. Road
2012 Traffic Volumes with Dev & Improvements - PM Peak (Friday) 6/15/2010

v Nt 2

Movement A s e md e W B LT WBR B N B T N B R S S B R S TR T R g

Lane Configurations W 4 d d
Volume (vph}) 181 29 138 223 40 120
ideal Flow (vphpl) 1900 1900  180C¢ 1900  180C 1900
Lane Width 11 11 11 - 1 11 "
Grade (%) 4% 1% -1%
Total Lost ime (s) 6.0 5.0 6.0 6.0
Lane Utit. Factor 1.00 .00  1.00 1.00
Frt 0.97 100 085 1.00
Fit Protected 0.96 100  1.00 0.98
Satd. Flow {prot) 1685 1809 1553 1814
Flt Permitted 0.96 100 100 0.82
Satd. Flow (perm) 1685 1809 1553 1516
Peak-hour factor, PHF 075 050 089 078 050 081
Adj. Flow (vph) 241 58 155 288 B0 148
RTOR Reduction {vph) 15 0 0 188 0 0
Lane Group Flow (vph) 284 0 155 98 0 228
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0%
Turn Type Perm Perm
Protected Phases 8 2 B
Permitted Phases 2 6
Actuated Green, G (s) 1.5 123 123 12.3
Effective Green, g {s) 1.5 123 123 12.3
Actuated gfC Ratio 0.32 0.3 034 0.34
Clearance Time (s) 6.0 6.0 8.0 8.0
Vehicle Extension {s) 30 3.0 30 30
Lane Grp Cap {vph) 541 622 534 521
v/s Rafio Prot c0.17 0.09

vfs Ratio Perm 0.06 c0.15
v/c Ralio 0.53 025 018 0.44
Uniform Delay, d1 99 8.4 8.2 9.1
Progression Factor 1.00 .00 1.00 1.00
Incremental Delay, d2 09 0.2 0.2 0.6
Delay {s) 10.8 8.6 8.4 87
Level of Service B A A A
Approach Delay (s) 10.8 85 87
Approach LOS B A A
IRtErsacHon  SUMMAN et T T e Y SR I S R el s i R L
HCM Average Control Delay 9.5 HCM Level of Service A
HCM Volume to Capacity ratio 048

Actuated Cycle Length (s) 35.8 Sum of lost time (s) 12.0
Intersection Capacity Ulilization 42.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group

G:\PROJECTS13881388.01\TraffichJune 2010 TISV388.01 2012 Traffic with Dev & Imp - PM Peak (Friday).syn Synchro 7 - Report
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Lanes, Volumes, Timings
3: Allstar Driveway & Emmitsburg Road

v S~

61512010

R

e s e B S e R O S e s

Lane Configurations ! 4 i d
Volume (vph) 181 29 138 223 40 120
fdeal Flow (vphp)) 1900 1900 1900 1900 1900 1900
Lane Width {ft) 1" 11 11 1 11 1
Grade (%) 4% 1% 1%
Lane Util. Factor .00 100 100 100 100 100
Fri 0974 0.850

Flt Protected 0.961 0.983
Satd, Flow (prot) 1685 0 1809 1583 0 18i4
FIt Permitied 0.961 0.821
Satd. Flow (perm) 1685 0 1808 1553 0 1515
Right Tumn on Red Yes Yes

Satd. Flow (RTOR) 22 286

Link Speed (mph) 25 40 40
Link Distance (ft) 597 468 377
Travel Time (s) 16.3 8.0 6.4
Peak Hour Factor 075 050 089 078 050 081
Heavy Vehicies (%) 0% 0% 1% 0% 0% 0%
Adj. Flow {vph) 241 58 155 286 80 148
Shared Lane Traffic {%)

Lane Group Flow {vph) 299 0 155 286 0 228
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width{it) 1 0 0
Link Offset(ft) 0 0 0
Crosswalk Width{ft) 16 1% 16
Two way Left Turn Lane

Headway Factor 107 107 105 105 104 104
Tuming Speed (mph) 15 9 9 15

Number of Detectors 1 2 1 1 2
Detector Template Left Thru  Right Left  Thru
Leading Deteclor {ft) 20 100 20 20 100
Trailing Detector (ft) 0 0 0 0 0
Detector 1 Position(ff) 0 0 0 0 0
Detecior 1 Size(ft) 20 6 20 20 6
Detector 1 Type Cl+Ex Cl+Ex Ci+Ex Cl+Ex Cl¥Ex
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detecior 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s} 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(ft) 94 %4
Detector 2 Size(ft) 6 6
Detector 2 Type Ci+Ex CHEx
Detector 2 Channel

Detector 2 Extend (s) 0.0 0.0
Tum Type Perm  Perm
Protected Phases 8 2 B
Permitted Phases 2 6
Detector Phase 8 2 2 6 6

Synchroe 7 - Report
Page 1
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Lanes, Volumes, Timings
3: Allstar Driveway & Emmitsburg Road 6/15/2010

(*\T/'\l

Yl e e MWBL T WBR: . INBT - L.NBR HSBL.k4i8BT | 7 S7w ¥

Fane Groupm 5
Switch Phase

Minimum [nitial (s} 4.0 4,0 4.0 4.0 4.0
Minimum Split (s) 220 20 220 220 220
Tolal Split (s) 36.0 00 340 340 340 340
Total Split (%) 5t4% 0.0% 4Bb6% 48.6% 486% 486%
Maximum Green (3} 300 280 280 280 280
Yelow Time (s) 4.0 4.0 40 4.0 4.0
All-Red Time (s) 2.0 20 2.0 20 2,0
Lost Time Adjust {s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s} 6.0 40 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 30 30 a0 3.0
Recall Mode None Min Min Min Min
Walk Time (s) 50 50 50 50 50
Fiash Dont Walk (s) 1.0 1.0 1o 110 110
Pedestrian Calls (#hr) 0 0 0 0 0
vic Ratio 0.54 025 040 0.44
Control Delay 13.3 10.8 37 13.3
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 13.3 10.8 37 13.3
Queue Length 50th (f) 38 20 ] 32
Queue Length 95th (ft) 79 58 23 78
Internal Link Dist (ft) 517 388 297
Tuim Bay Length {f))

Base Capacity {vph) 1433 1433 1290 1200
Starvation Cap Reducin 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn

Reduced v/c Ratio
IR TBTSECHON, SUMMATY S e SRRt e
Area Type:

Cycle Length: 70

Actuated Cycle Length: 36.1

Natural Cycle; 45

Control Type: Acluaied-Uncoordinated

Splits and Phases: 3. Allstar Driveway & Emmitsburg Road

A R B S R R R P e b G | P TG it e e g T A ]|

2012 Traffic Volumes with Dev & Improvements - PM Peak {Friday) 1/20/2010 Baseline Synchra 7 - Report
Page 2
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3: Allstar Driveway & Emmitshurg Road A

2017 Traffic Volumes without Deveiopment - PM Peak (Friday) 6/15/2010
P Y

Lane Configurations * T ol

Volume (veh/h) 3 10 144 H 19 125

Sign Control Slop Free Free

Grade 4% 1% -1%

Peak Hour Faclor 0.75 0.50 0.89 0.78 0.50 0.81.

Heurly flow rate {vph) 4 20 162 40 38 154

Pedestrians

Lane Width (it}

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh) .

Median type Mone None
Median storage veh)

Upstream signal (f)

pX, platoon unblocked

vC, conflicting volume 412 182 202 .

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 412 182 202 .

tC, single {s) 6.4 6.2 4.1

iC, 2 stage (s}

tF (s) 35 33 22

p0 queue free % 89 g8 ay

CcM capacity (veh/n) 5&3 866 1382

Diteclionalane s SWBH RN SBN S S

volume Total 24 202 192

Volume Left 4 0 38

Volume Right 20 40 0

GSH 8ot 1700 1382

Volume fo Capacity 003 012 003

Queue Length 95ih (ft) 2 0 2

Control Delay (s} 9.6 0.0 1.7

Lane LOS A A

Approach Delay (s) 9.6 0.0 17

Approach LOS A

S e e L g e

Average Delay 1.3

Intersection Capacity Utilization 30.4% ICU Level of Service A

Analysis Period (min) 15

Overall Los = )1 **Fet = Los A

G:\PROJECTS\388\388.01\Traffic\June 2010 TIS\388.01 2017 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
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3: Allstar Driveway & Emmitsburg Road

Overad Lo+

£.3 el =

2017 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010

N
B R K INBT BRSBTS

ki b q

Volume (veh/h) 181 30 144 225 41 125

Sign Control Stop Free Free

Grade 4% 1% -1%

Peak Hour Factor 075 050 089 078 050 0.8t

Hourly flow rate {vph) 241 60 162 268 g2 154

Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal {ft)

pX, platoen unblecked

v, conflicting volume 524 306 450

vC1, stage 1 conf vol

vC2, stage 2.conf vol

vCu, unblocked vo 524 306 450

tC, single (s) 5.4 6.2 4.1

1C, 2 stage (s)

tF (s) 35 3.3 22

p0 gueue free % 42 92 83

cM eapacity (veh/h) 419 738 121

DR e R W S ST e

Volume Total 3 450 236

Volume Left 244 0 82

Volume Right 80 288 0

cSH 458 1700 1121

Velume ta Capacity 066 026 007

Queue Length 95th (ft) 116 0 6

Control Delay (s) 28.7 0.0 34

Lane LOS D A

Approach Delay {s) 26.7 0.0 3.4

Approach LOS D

IitErSection: Summary ras s R R R R T

Average Delay 9.0

Intersection Capacily Utilization 521% {CU Level of Service

Analysis Period {min) 15

Los A

Synchro 7 - Repor
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3: Allstar Driveway & Emmitsburg Road

2017 Traffic Volumes with Dev & Improvements - PM Peak (Friday)

61512010

e

pN

t ~ 5 |

Movemenizaari s W L WBR T NE T e NBR I S S TR SN s
Lane Configurations W 4 ' dJ
Volume {vph) 181 30 144 225 41 125
Ideal Flow (vphpl) 1800 1800 1600  190C 1900 1900
Lane Width 1" 11 1 11 11 11
Grade (%) 4% 1% -1%
Total Lost time (s) 6.0 6.0 6.0 5.0
Lane Util. Factor 1.00 100  1.00 1.00
Frt 0.97 100 085 1.00
Fit Protected 0.96 100 100 0.98
Satd. Flow (prot) 1684 1809 1553 1814
Flf Permitted 0.96 1.00 1.00 0.82
Satd. Flow (perm) 1684 1809 1553 1513
Peak-hour factor, PHF 075 050 089 078 050 081
Adj. Flow {vph) 244 80 162 288 B2 154
RTOR Reduction {vph) 15 0 0 189 0 0
Lane Group Flow (vph) 286 0 162 99 0 236
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0%
Turn Type Perm Pem
Protected Phases 8 2 6
Permitted Phases 2 6
Actuated Green, G (s) 1.7 12,5 12.5 12.5
Effective Green, g (s) 1.7 125 125 125
Actuated g/C Ratio 032 0.3 0.3 0.35
Clearance Time (s) 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 544 625 536 522
vfs Ratio Prot ¢0.17 0.09

vls Ratio Perm 0.06 c0.16
vic Ratio 0.53 026 019 0.45
Uniform Delay, d1 10.0 8.5 8.3 9.2
Progression Faclor 1.00 1.00  1.00 1.00
Incremental Delay, d2 09 0.2 0.2 06
Delay (s) 10.9 87 8.5 9.8
Level of Service B A A A
Approach Delay (s) 10.9 8.6 9.8
Approach LOS B A A

HCM Average Control Dela;_

HCM Volume to Capacity ratio

Actuated Cycle Length {s)

Intersection Capacily Utilization

Analysis Period (min)
¢ Crilical Lane Group

HCM L

evel of Service

Sum of lost time (s)

ICU Leve

| of Service

G:\PROJECTS\3881388.01\Trafficdune 2010 TI51388.01 2017 Traffic with Dev & Imp - PM Peak (Friday).syn

Synchro 7 - Reporl
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Lanes, Volumes, Timings
3. Allstar Driveway & Emmitsburg Road

6/15/2010

STEE

P B VoY e g
L:ane Groupsl-Enihas

ATl Ty AN .

R
B SR

Lane Configurations
Volume (vph)

Ideal Flow (vphgl)
Lane Width (ft)
Grade (%)

Lane Util. Factor
Frt

Flt Protected

Satd. Flow (prot)
Flt Permitted

Satd. Flow (perm}
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Peak Hour Factor
Heavy Vehicles (%)
Adj. Flow {vph)

Shared Lane Traffic (%)

Lanie Group Flow [vph)

Enter Blocked Intersection

Lane Alignment
Median Width(ft)
Link Oifset{f)
Crosswalk Width(ft)

Two way Left Tum Lane

Headway Factor
Turning Speed (mph)
Number of Delectors
Detector Template
Leading Detector (ft)
Trailing Detector {f)
Detector 1 Paosition(ft)
Detector 1 Size{i)
Detector 1 Type
Detector 1 Channel
Detector 1 Extend ()
Detector 1 Queue {3)
Detector 1 Delay {s)
Detector 2 Position{fl)
Detector 2 Size(ft)
Detector 2 Type
Détector 2 Channel
Detector 2 Extend (s)
Tumn Type

Prolected Phases
Permitted Phases
Detector Phase

N
S ARR RIS WRREE N\ BTARENBR RSB ST,
hid 4 ' %)
181 30 144 225 41 125
1900 1900 1800 1900 1900 1900
11 1 11 11 11 1
4% 1% 1%
1.00 .00 1.00 1.00 1.00 1.00
0.973 0.850
0.962 0.983
1685 0 1808 1583 0 1814
0.962 0.820
1685 0 1809 1553 0 1514
Yes Yes
22 288
25 40 40
597 458 377
16.3 8.0 6.4
075 080 Q8% 078 050 081
0% 0% 1% 0% 0% 0%
241 60 162 288 82 154
301 0 162 288 0 238
No No No No No No
Left  Right Left  Right Left Lefi
11 0 0
0 0 0
16 16 16
1.07 1.07 1.05 1.05 1.04 1.04
15 9 9 15
1 2 i 1 2
Left Thru  Right Left  Thru
20 100 20 20 100
0 0 0 O 0
0 0 0 0 0
20 8 20 20 6
Cl+Ex Cl+Ex CHEx CitEx Cl+Ex
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
94 94
6 6
ClHEx CI+Ex
0.0 0.0
Perm  Pemm
8 2 6
2 6
8 2 2 6 6

2017 Traffic Votumes with Dev & Improvements - PM Peak (Friday) 1/20/2010 Baseline

Synchro 7 - Report

Page 1



Lanes, Volumes, Timings
3. Alistar Driveway & Emmitsburg Road 6/15/2010

A G T B R S N o R OB ST 2 T I e

Switch Phase

Minimum Initial (s) 4.0 4.0 40 4.0 4.0
Minimum Spiit (s) 220 220 220 220 220
Tota! Split (s) 36.0 00 340 340 340 340
Total Split (%) 514% 0.0% 486% 486% 486% 48.6%
Maximum Green (s) 300 280 280 280 280
Yellow Time (s} 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 20 2.0 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 40 6.0 6.0 6.0 6.0
LeadiLag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 30 30 30
Recall Mode None Min Min Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 50
Ftash Bont Walk (s) 11.0 110 110 110 110
Pedestrian Calls (#/hr) 0 0 0 0 0
vic Ratio 0.54 0.26 040 0.45
Control Delay 135 10.9 37 13.5
Queue Delay 0.0 0.0 0.0 0.0
Total Detay 135 10.8 37 13.5
Queue Length 50th {ft) 39 21 0 33
Queue Length 95th (i) 81 62 23 81
Internal Link Dist (/) 517 388 297
Turn Bay Length (ft)

Base Capacity (vph) 1420 1419 1281 1188

Starvation Cap Reductn
Spilthack Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

IntersectioniSummary 2 BEpREs

Area Type:
Cycle Length: 70
Actuated Cycle Length: 36.5

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

Splits and Phases: 3. Allstar Driveway & Emmitsburg Road

1o

R T R R IS |

(@B

2017 Traffic Volumes with Dav & Improvements - PM Peak (Friday) 1/20/2010 Baseline Synchra 7 - Report
Page 2
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3: Allstar Driveway & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Saturday) 6/15/2010

Nt

s 2 EWBLEWBR BN BTN BR R SEINARR ST A e TR

B AL S
"‘:;.% %ﬂ% m"ﬁ"ﬁ*‘:ﬁ

Movement 2

Lane Configurations bl 1 d
Volume (veh/h) 10 12 99 9 13 135
Sign Control Stop Free Free
Grade 4% 1% -1%
Peak Hour Facior 0338 063 067 067 055 084
Hourty flow rate {vph) 26" 19 148 13 24 161
Pedesirians

Lane Width (ft)

Walking Speed (ftfs)

Percent Blockage

Right turn flare (veh)

Median type None Nene

Median starage veh)

Upstream signal {ft)

DX, platoon unblocked

vC, conflicting volume 32 154 161
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unbiocked vol 362 154 161

tC, single (s) 6.4 6.2 41

{C, 2 slage (s)

tF (s) 35 33 22

p0 queue free % 96 98 a8

¢M capacity (vehth) 630 897 1430

Direction:tane® .. "~ "WB1.. NBA.-~SBA 5 A e e S
Volume Total 45 161 184

Volume Left 26 0 24

Yolurne Right 19 13 0

cSH 720 1700 1430

Volume to Capacity 006 008 002

Queue Length 95th (/) 5 0 1

Control Detay (s) 10.3 00 1.1

Lane LOS B A

Approach Delay (s) 10.3 0.0 1.1

Approach LOS 8

TRtarSechion sUmmATy 2 e T A i e R R i
Average Delay 1.7

Intersection Capacity Utilization 24.5% ICU Level of Service A
Analysis Period (min) 15

Overall Los 1.4 *Yel = Los A

 G\PROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 Existing - Sat Peak.syn Synchro 7 - Report
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3: Allstar Driveway & Emmitsburg Road
2012 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

2R BV

. -EWBL S WBRY L NBT NG R BEE S B B T R R R

hid 3 )
Volume (veh/h) 10 12 101 9 13 137
Sign Cantrol Stop Free Free
Grade 4% 1% 1%
Peak Hour Factor 038 083 087 067 055 084
Hourly flow rate (vph) 26 19 151 13 24 183
Pedestrians
Lane Width (ft)
Walking Speed (f/s)
Percent Blockage
Right turn flare {veh)
Median type None None

Median storage veh)

Upstream signal (ft)

pX, plateon unblocked

vC, coniicting volume 368 157 164
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 358 157 164

IC, single (s) 6.4 6.2 4.1

{C, 2 stage (s}

tF {s) 35 33 22

p0 queue free % 96 98 98

cM capacity (veh/h) 625 893 1427
DTECTONELaNe # e A e WE e N B S OB e e R A
Volume Total 45 164 187

Volume Left 26 0 24

Volume Right 19 13 0

cSH 715 1700 1427

Volume to Capacity D06 . 010 002

Queue Length 95th (R) 5 0 1

Control Delay (s) 104 0.0 1.1

Lane LOS B A

Approach Delay (s) 10.4 0.0 1.1

Approach LOS B8

e S B s i e g et RS
Average Delay 1.7

Intersection Capacity Utilization 24.6% ICU Level of Service A
Analysis Period (min) 15

Ovem\.\ Loys .Y /et s Los A

GAPROJECTS\3881388 .01\ Traffic\Juna 2010 TIS\388.01 2012 Traffic withaut Dev - Sat Peak.syn Synchio 7 - Report
Page 1



3: Allstar Driveway & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Saturday)

6/15/2010

v St 2 M
MoVementiisizn. oo 2 - . WBL £ WBR B Tsd NBR S5 581 S T A R S o S T
Lane Canfigurations L'd S d
Volume (veh/h) 204 34 101 236 38 137
Sign Control Stop Free Free
Grade 4% 1% 1%
Peak Hour Factor 038 083 067 067 055 084
Hourly flow rate {vph) 537 54 151 352 69 163
Pedestrians
Lane Width {ft)
Walking Speed (fi/s)
Percent Blackage
Right turn flare {veh}
Median type None None
Median storage veh) '
Upstream signal {ft)
pX, platoon unblocked
vC, conflicting volume 628 327 503
vC1, stage 1 conf vol
vC2, slage 2 conf vol
vCu, unblocked vo! 628 327 503
tC, single {s) 64 6.2 41
tC, 2 stage {s)
tF {s) 35 33 22
pl quete free % 0 92 94
¢M capacity (veh/h) 420 719 1072
OIFBEIBF e o, -t B L INB s OB o B R O P B R R R
Volume Total 591 503 232
Volume Left 537 ] 69
Volume Right 54 352 0
cSH 437 1700 1072
Volume o Capacity 135 030 Q06
Queue Length 95th (ft) 684 0 5
Control Delay (s) 198.8 0.0 3.0
Lane LOS F A
Approach Deiay (s) 198.8 0.0 30
Approach LOS F
IntErsaction Summany - it e Y R T e e s e R R T S R

Average Delay

Intersection Capacity Ulifization

Analysis Period (min)

89.1

52.5% ICU Level of Service A

15

Overdd Loy = 63.8 Vel s L3 F

GAPROJECTS\3881388.0 1\ Traffic\June 2010 TIS\388.01 2012 Trafiic with Dev - Sat Peak.syn
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3: Allstar Driveway & Emmitsburg Road

2012 Traffic Volumes with Dev & Improvements - PM Peak (Saturday) 6/15/2010
PN Y

MiovVerment sk seeare o WL B WER N BT S INBR A SO BT T e TR

Lane Configurations Y Y ] J

Volume (vph) 204 34 101 236 38 137

Ideal Flow (vphph) 1900 1900 1800 1900 1800 1900

Lane Width 11 11 11 1 11 11

Grade (%) 4% 1% 1%

Total Lost time (3) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 1.00  1.00 1.00

Frt 0.99 .00 085 1.00

FIt Protected 0.96 1.00 100 0.99

Satd. Flow (prot) 1700 1827 1553 1806

Fit Permitted 0.96 1.00 100 0.85

Satd. Flow {perm}) 1700 1827  -1553 1550

Peak-hour factor, PHF 038 063 067 067 055 084

Adj. Flow (vph) 537 54 151 352 69 163

RTOR Reduction {vph) B 0 0 254 0 0

Lane Group Flow (vph) 585 0 151 98 0 232

Heavy Vehicles {%) 0% 0% 0% 0% 0% 1%

Turn Type Perm  Perm

Protacted Phases 8 2 8

Permitied Phases 2 8

Actuated Green, G (5) 214 128 129 12.9

Effective Green, g (s) 214 128 129 129

Actuated g/C Ratio 0.46 0.28 0.28 0.28

Clearance Time (s) 6.0 6.0 6.0 8.0

Vehicle Extension (s) 3.0 3.0 30 3.0

Lane Grp Cap (vph) 786 509 433 432

v/s Ratio Prot c0.34 0.08

vfs Ratio Perm 0.08 ¢0.14

v/c Ratio 074 030 023 0.54

Uniform Délay, d1 10.2 131 128 14.2

Progression Factor 1.00 .00 100 1.00

Incremental Delay, d2 38 0.3 03 1.3

Defay (s) 14.1 135 1341 15.5

Level of Service B B B B

Approach Delay (s) 14.1 13.2 15.5

Approach LOS B B B

TRETSBCHON SUMMATy W s A R e e O ks

HCM Average Control Delay 14.0 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length {s) 46.3 Sum of lost time (s) 12.0

Intersection Capacity Utilization 39.4% ICU Level of Service A

Angalysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
3: Allstar Driveway & Emmitsburg Road

6152010

Lane Configurations
Volume (vph)

Ideal Flow {vphp)
Lane Width (ft)
Grade (%)

Lane Ut Factor
Fri

FIt Protected

Saltd. Flow (prot)

Fit Permitted

Satd. Flow (perm)
Right Turn an Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (f)
Travel Time (s)
Peak Hour Factar
Heavy Vehicles (%)
Adj. Flow (vph)
Shared Lane Traffic (%)
Lane Group Flow {vph)

Enter Blocked Intersection

Lane Alignment
Median Width(fl)
Link Oftset(ft)
Crosswalk Width(ft)

Two way Left Turn Lane

Headway Factor
Turning Speed {mph)
Number of Detectors
Detector Templale
Leading Detector (ft)
Traiting Detector {ft)
Detector 1 Position(ft)
Detecior 1 Size(ft)
Detector 1 Type
Cetector 1 Channel
Detector 1 Extend (s)
Detector 1 Queue (s)
Detector 1 Delay (s)
Detector 2 Position{it)
Detector 2 Size(ft)
Detector 2 Type
Detector 2 Channel
Detector 2 Extend (s}
Turn Type

Protected Phases
Permitted Phases
Detector Phase

f‘\?f\»{_

o e WB WO R S NE TS ENBR T

T S

= —

8o 88.y
.

S S E

1.07
15

Left

20

) 20
Cl+Ex
0.0

0.0
0.0

8

8

34
1900
11

1.00

Yes

0.63
0%
54

No
Right

1.07

d
101
1900
11
1%
1.00

1827

1827

40
468
8.0
0.67
0%
151

151
No
Left
16
1.05

Thru
100

CiHEx

0.0
0.0
0.0
94

Cl+Ex

0.0

ol
236

1800
1

1.00
0.850

1853

1553
Yes
352

0.67
0%
362

352
No
Right

1.05
9

1
Right
20

0

0

20
Cl+Ex

0.0
0.0
0.0

SRR s OB T
38 137
1900 1900
11 "
1.00 1.00
0.985
0 1805
0.846
0 1551
40
377
6.4
055 084
0% 1%
69 163
0 232
No No
Left Left
0
0
16
1.04 1.04
15
1 2
Left  Thru
20 100
G 0
0 0
20 6
C+Ex CHEx
0.0 0.0
0.0 0.0
0.0 0.0
94
6
CHEX
0.0
Perm
6
6
6 ]
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Lanes, Volumes, Timings
3: Allstar Driveway & Emmitsburg Road . 6/15/2010

oo e

TaneTBroup o si © . . WBL ~WBR:INBT-NBR SBLUSNSBT RN T T

Switch Phase

Minimum Initial (s) 40 4.0 4.0 4.0 4.0
Minimum Split (s) 220 20 220 220 220
Total Split (s) 42.0 00 280 280 280 280
Total Split (%) 60.0% 0.0% 40.0% 40.0% 40.0% 400%
Maximum Green (s) 36.0 220 20 220 220
Yellow Time (s) 4.0 4.0 4.0 4.0 40
All-Red Time (s) 2.0 2.0 20 . 29 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 40 5.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 30 30 3.0 30 3.0
Recall Mode None Min Min Min Min
Walk Time {s) 50 5.0 5.0 5.0 5.0
Flash Dont Walk (s) 11.0 1.0 1.0 1.0 11.0
Pedestrian Calls (#/hr) 0 0 0 0 0
vic Ratio 0.76 030  0.52 0.55
Conlrol Delay 18.1 17.3 55 219
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.1 17.3 5.5 219
Queue Length 50th (ft) 112 30 0 50
Queue Length 95th (f) 75 65 10 131
[ntemal Link Dist (ft) 517 388 297
Turn Bay Length {fi)

Base Capacity (vph) 1347 919 956 780
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Sterage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.44 016 037 0.30
e R U L i e e e et g e ey it P e o S

Area Type: Other
Cycle Length: 70

Actuated Cycle Length: 47.2

Natural Cycle: §5

Control Type: Actuated-Uncoordinated

Splits and Phases:  3: Allstar Driveway & Emmitsburg Road

T 02

PO R

l‘r )

20 S R E R s S I DR e |

R R T e B R

2012 Traffic Volumes with Dev & Improvements - PM Peak (Saturday) 1/20/2010 Baseline Synchro 7 - Report
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3: Allstar Driveway & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

P R R

Movementasdiiss: 10 & WBL..,. WBR ENBT. INBR:,JSBLI S SBT SN

Lane Configurations ¢ 1 dq
Volurmne (veh/h} 1 13 105 10 14 143
Sign Control Siop Free Free
Grade 4% 1% -1%
Peak Hour Factor 038 083 067 067 055 084
Hourly flow rate {vph) 29 21 157 15 25 170
Pedestrians

Lane Width {ft)

Walking Speed (ft's)

Percent Blockage

Right turn fiare {veh)

Median type None Naone

Median storage veh)

Upstream signal {f)

pX, platoon unblocked

vC, conflicting volume 385 164 172
vC1, stage 1 conf vol

yC2, stage 2 conf vol

vCu, unblocked vol 385 164 172
tC, single (s) 6.4 6.2 4.1
tC, 2 slage (s)

tF (s) 35 33

00 queue free % g3 g8

cM capacity (veh/n) 510 885

Directonazane # e are s WBH A N RS TS B

Volume Total 50 172 19

Volume Left 2% 0 25

Volume Right 21 15 0

cSH 700 4700 1418

Volume to Capacity 0.07 010 002

Queue Length 95th (i) g 0 1

Control Delay {s) 105 0.0 1.1

Lane LOS 8 A

Approach Delay {s) 10.5 0.0 1.1

Approach LOS B

TS Bation . SUMTary e e R
Average Delay 1.8

Intersection Capacity Utllizatian 25.0% ICU Leve! of Service A
Analysis Period (min) 15

Overadh Loy 1.4 2 /ul < Los A

G\PROJECTSI388\388.01\Traffic\June 20410 TIS\388.01 2017 Traffic without Dev - Sat Peak.syn Synchro 7 - Report
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3: Allstar Driveway & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Saturday)

6/15/2010

(

A N

MoOVemen i o R WBLA R WER PN TR N RSB R SO TR
Lane Confi gu:anons L g q
Volume (veh/h) 205 35 106 237 39 143
Sign Control Stop Free Free
Grade 4% 1% -1%
Peak Hour Factor 038 063 067 067 055 084
Hourly flow rate {vph) 539 56 1587 354 71 170
Pedestrians

Lane Width (f)

Walking Speed (ftfs)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (f)

pX, platoon unblocked

vC, conflicting volume 646 334 510

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unhlocked vol 646 334 510

tC, single (s) 6.4 8.2 4.1

iC, 2 stage {s)

tF (s) 35 3.3 2.2

p0 queue free % 0 92 )

cM capacity {veh/h) 410 713 1065

D SCONHIENG Hm.vis-n . SWBA e NB I 24 B ASE RS SRR S R E SRR
Volume Total 595 510 241

Volume Left 539 0 Il

Volume Right 56 354 0

¢SH 427 1700 1085

Volume to Capacity 139 030 007

Queue Length 95th (ft) 720 0 5

Controf Delay (s) 217.2 0.0 30

Lane LOS F A

Approach Delay (s) 217.2 0.0 3.0

Approach LOS F

eI TAEN et e MR sl s\ i ot ol Ao e
Average Delay 96.5

Intersection Capacity Utilization 53.3% ICU Level of Service
Analysis Period (min) 15

O ver-,LL Loy«

68.9 et = Los F

GAPRQJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic with Dev - Sat Peak.syn
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3: Allstar Driveway & Emmitsburg Road

2017 Traffic Volumes with Dev & Improvements - PM Peak (Saturday) 6/15/2010
v 5t 2 M

MoVEmentiaunmaie . % sWBLT HWBRFFENBT " UINBREE SBL R ISBT F T 8 N RIS,

Lane Configurations W 4 'l d

Volume (vph) 205 3 105 237 39 143

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900

Lane Width 1 11 1" 11 th 11

Grade (%) 4% 1% -1%

Total Lost time (3) 6.0 6.0 8.0 6.0

Lane Util. Factor 1.00 100 1.00 1.00

Frt 0.99 .00 085 1.00

FIt Protected 0.96 1.00  1.00 0.99

Sald. Flow {prot) 1700 1827 1553 1806

Flt Permitted 0.96 1.00  1.00 0.84

Satd. Flow (perm) 1700 1827 1553 1548

Peak-hour factor, PHF 038 063 067 0687 055 (084

Adj. Flow {vph) 539 56 157 354 7 170

RTOR Reduction {vph) 6 0 0 254 0 0

Lane Group Flow {vph) 589 0 157 100 0 4

Heavy Vehicies (%) 0% 0% 0% 0% 0% 1%

Turn Type Perm  Perm

Protected Phases 8 2 : 5

Permitted Phases 2 B

Actuated Green, G (s) 217 132 132 13.2

Effective Green, g (s) 217 132 132 13.2

Actuated g/C Ralio 0.46 028 028 0.28

Ciearance Time (s) 6.0 6.0 8.0 6.0

Vehicle Extension {s) 3.0 3.0 3.0 3.0

Lane Grp Cap (vph) 787 514 437 436

v/s Ratio Prot c0.35 0.09

vls Ratio Perm 0.06 c0.16

vic Ratio 075 0.31 0.23 0.55

Uniform Delay, d1 104 132 129 143

Progression Factor 1.00 100 1.00 1.00

Incremental Delay, d2 39 03 0.3 1.5

Detay (s) 14.3 136 132 15.9

Level of Service B B B B

Approach Delay (s) 14.3 13.3 15.9

Approach LOS B B B

RierSecton SUMMary £ it & s R R N S I e R i ™ o SR I

HCM Average Control Delay 14.2 HCM Level of Service B

HCM Volume to Capacity ratio 0.67

Actuated Cycle Length (s) 46.9 Sum of lost time (s) 12.0

Intersection Capacity Utilization 39.8% ICU Level of Service A

Analysis Period {min) 15

c Critical Lane Group

GAPROJECTS\388\388.01\Traffic\June 2010 TIS\388.01 2017 Traffic with Dev & Imp - Sat Peak.syn
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Lanes, Volumes, Timings
3: Alistar Driveway & Emmitsburg Road 6/15/2010

20T BV

A G oUp R T W WER S B NB TR NBR 55 SRS SBT i S sAs

AL 1 AR YRR
CAa AR

Lane Configurations b 4 [l q
Volume {vph) 205 35 105 237 39 143
Ideal Flow {vphpl) 1900 1900 1900 1800 1900 1900
Lane Width {ft) 11 1 11 11 " 11
Grade (%) 4% 1% -1%
Lane Util. Factor 1.00 100 100 100 100 1.00
Frt 0.987 0.850

Fit Protected 0.957 0.985
Satd. Flow (prot) 1700 0 1827 1553 0 1805
Fit Permitted 0.857 0.845
Sald. Flow (perm) 1700 0 1827 1553 0 1549
Right Turn on Red Yes Yes

Satd. Flow (RTOR) i1 354

Link Speed (mph) 25 40 40
Link Distance (ft) 597 468 77
Travel Time (s) 16.3 8.0 6.4
Peak Hour Factor 038 063 067 067 055 084
Heavy Vehicles (%) 0% 0% 0% 0% 0% 1%
Adj. Flow {vph) 539 56 157 354 7 170
Shared Lane Traffic (%)

Lane Group Flow {vph) 595 0 157 354 0 241
Enter Blocked Intersection No No No No No No
Lane Alignment Left  Right Left  Right Left Left
Median Width(ft) 11 0 0
Link Offset(ft) 0 0 0
Crosswalk Width(ft) 16 16 16
Two way Left Turn Lane

Headway Factor 107 107 105 105 104 104
Turning Speed (mph) 15 9 9 15

Number of Detectors i 2 1 1 2
Detector Template Left Thru  Right Left  Thru
Leading Detector (ft) 20 100 20 20 100
Trafling Detector (ft) 0 0 0 0 0
Detector 1 Position(ft} 0 0 0 0 0
Deteclor 1 Size(ft) 20 6 20 20 B
Deieclor 1 Type Cl+Ex Cl+Ex CHEx Ci+Ex CiEx
Detector 1 Channel

Detector 1 Extend (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Queue (s) 0.0 0.0 0.0 0.0 0.0
Detector 1 Delay (s) 0.0 0.0 0.0 0.0 0.0
Detector 2 Position(it) 94 4
Detector 2 Size{ft) 6 B
Deteclor 2 Type Cl+Ex Cl+Ex
Detecior 2 Channel

Detector 2 Extend (s) 0.0 0.0
Turn Type Perm  Perm
Protecled Phases 8 2 8
Permitted Phases 2 B

Detector Phase 8 2 2 6 6

2017 Traffic Volumes with Dev & tmprovements - PM Peak (Saturday) 1/20/2010 Baseline

Synchro 7 - Report
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Lanes, Volumes, Timings
3: Alistar Driveway & Emmitsburg Road 6/15/2010

P2 T . S |
Eane Grotp i A W B L S WB R T N T T R S S T BT e
Switch Phase

I PN o o p P
== g;: l*é"at&;":';{“ﬂi

Minimum Initial (s) 40 4.0 4.0 4.0 4.0
Minimum Split (s) 220 220 20 220 220
Total Split {s) 420 00 280 280 280 280
Total Split (%) 60.0% 0.0% 400% 400% 40.0% 40.0%
Maximum Green {s) 36.0 20 220 20 220
Yeliow Time (s) 4.0 4.0 4.0 4.0 4.0
All-Red Time (s} 2.0 20 2.0 20 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (3) 6.0 4.0 6.0 6.0 6.0 6.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 30 30 30 30 30
Recall Mode None Min Min Min Min
Walk Time (s) 5.0 5.0 5.0 5.0 5.0
Flash Dont Walk {s) 1.0 110 1o 1o 110
Pedestrian Calls (#/hr) 0 0 0 0 0
vic Ratio 0.77 031 052 0.56
Controf Delay 18.5 174 5.4 22.2
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 18.5 17.4 5.4 222
Queue Length 5Cth (ft) 116 32 0 33
Queue Length 95th (ft) 78 67 10 135
Internal Link Dist (fi) 517 388 297
Tumn Bay Length {ft)

Base Capacity {vph) 1329 906 948 768
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/t Ralio 0.45 .17 037 0.31

TN E TS BN UM ATy S e e s A T

Area Type: Other
Cycle Length: 70

Actuated Cycle Length: 47.9

Nalural Cycle: 55

Control Type: Actuated-Uncoordinated

Splits and Phases:  J: Allstar Driveway & Emmitshurg Road

T 02
2O S e e T e
l ob ( o8 i
AR R R e o D T e T D |
2017 Traffic Volumes with Dev & Improvements - PM Peak {Saturday) 1/20/2010 Baseline Synchro 7 - Report
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5. Barlow Greenmount Road & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Weekday) 6/15/2010

v~ o2

Movement gy tieid Sy SeWBLAWBR L BNBT <. SNBR 4TH8BL! ~ HeBT S R P ey e
Lane Configurations % T )

Volume (vehfh) 8 14 115 14 15 114

Sign Control Siop Free Free

Grade 1% -1% 1%

Peak Hour Factor 0.58 060  0.83 0.75 0.54 0.85

Hourly flow rate {vph}) 14 23 139 19 28 134

Pedestrians

Lane Width (ft)

Walking Speed (fVs)

Percent Biockage

Right turn flare {veh)

Median type None None
Median storage veh)

Upstream signat (ft}

pX, platoon unblocked

vC, conflicting volume 338 148 157

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 338 148 157

{C, single (s) 6.4 6.2 41

iC, 2 stage (s)

tF (s) 35 3.3 22

p0 queue free % a8 97 98

cM capacity (veh/h) 649 904 1435

Direchionslane #iwhz v Yo WBA ST YNB A« ~'SB A5 Sk Ve i R SRR
Volume Total 37 157 162

Volume Left 14 0 28

Volume Right 23 19 0

¢SH 788 1700 1435

Volume to Capacity 005 003 002

Queue Length 95th {fl) 4 0 1

Control Delay (s) 938 0.0 14

Lane LOS A A

Approach Delay (s) 9.8 0.0 14

Approach LOS A

fﬁtlﬁi&ldﬁ%ﬂ‘f-ﬁmaﬁi SRR o B R b e B e e R %é%%%jﬁ'ﬁ%
Average Delay 1.7

Intersection Capacity Utilization 27.1% ICU Level of Service A
Analysis Period {min) 15

OUCJ‘C-/LL L03 H /L’ ,tc’/‘/cL z LDJA

GAPROJECTS\3881388.0 1\ Traffic\June 2010 TIS\388.01 Existing - PM Peak {Weekday).syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Weekday) 5115/2010
20 BV

MOVERTSAIR 5 %"~ LWBL " WBR-- ANBT™" NBR.J3ESBLEHESET i AR

Lane Configurations W b )

Volume (veh/h) 8 14 147 14 15 118

Sign Contral Stop Free Free

Grade 1% 1% 1%

Paak Hour Factor 058 060 083 075 054 085

Hourly flow rate (vph) 14 23 141 19 28 136

Pedestrians

Lane Width {ft)

Walking Speed {ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (fi)

pX, platcon unblocked

vC, conflicting volume 342 150 160
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 342 150 160
tC, single (s) 8.4 6.2 41
iC, 2 stage (s)
tF (s) 35 3.3
p0 queue free % 98 g7
cM capacity {veh/h) 645 901
Direcion Lane # Let e D a VB S ND 1 s O ¥ St e e
Volume Total kY 160 164
Volume Left 14 0 28
Volume Right 23 19 0
¢SH 785 1700 1432
Volume to Capacity 005 009 002
Queue Length 95th {ft) 4 0 1
Control Delay (s) 9.8 0.0 14
Lane LOS A A
Approach Delay (s) 9.8 0.0 14
Approach LOS A
R R R A S
Average Deiay 1.7
Intersection Capacity Ulilization 27.3% ICU Level of Service A
Analysis Period {min) 15
Overcth Loy = 1Y /el = Los A
GAPROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2012 Traffic withoul Dev - PM Paak (Weekday).syn Synchre 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road

6152010

YRR

2012 Traffic Volumes with Development - PM Peak (Weekday)
O NN
MEvemeriRaREE T Hi 2 R WBLSRINBR -+ EINBT I NBR A S e T R R R P R
Lane Configurations b T )
Volume (veh/h) 10 14 132 16 15 133
Sign Control Slop Free Free
Grade 1% -1% 1%
Peak Hour Factor 058 060 083 075 05 085
Hourly flow rate (vph) 17 23 159 2i 28 156
Pedesirians
Lane Width {ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare {veh)
Median fype None None
Median storage veh)
Upstream signal (/1)
pX, platoon unblocked
vC, conflicting volume 382 170 180
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 382 170 180
tC, single (s) 6.4 6.2 4.1
iC, 2 stage (s)
{F (s) 35 33" 2.2
p0 queue free % 97 97 98
cM capacity {veh/h) 612 878 1407
Birection;:Lane # . . WB1 NB1 ~ SBA- ‘- S a L e S
Volume Tolal 41 180 184
Volume Left 17 0 28
Volume Right 23 21 0
cSH 742 1700 1407
Volume to Capacity 005 011 002
Queue Length 95th (ft) 4 0 2
Control Delay (s) 10.1 0.0 1.3
Lane LOS B A
Approach Delay (s) 10.1 0.0 1.3
Aporoach LOS B
Intersechon, Summary, ' o i B I iy B S R R T B e R R R A TR
Average Delay 1.6
Infersection Capacity Utilization 291% ICU Level of Service
Analysis Period {min) 15
Overel Los = 1.4 et = L0 A

G:YPROJECTSI288\388.01\TrafficiJune 2010 TIS\388.01 2012 Traffic with Dev - PM Peak (Weekday).syn
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5: Barlow Greenmount Road & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010

20 BV

MOVEMEnlds e m B W N T SN BR T S B S T e T T,
Lane Configurations ¥ T d
Volume (vehth) 8 15 122 15 16 121
Sign Control Stop Free Free
Grade 1% -1% 1%
Peak Hour Factor 058 060 083 075 054 085
Hourly flow rate (vph) 14 25 147 20 - 3 142
Pedestrians

Lane Width (ft)

Walking Speed (fi/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median slorage veh)

Upstream signal {f)

pX, platoon unblocked

vC, conflicting volume 359 157 167
vC1, stage 1 conf vol

vC2, stage 2 conf vol

¥Cu, unblocked vol 359 157 167
iC, single (s) 6.4 6.2 4.1
tC, 2 stage (s)
tF (s) 35 3.3 22
p0 queve free % 98 97 98
cM capacity (vehlh) 830 B94 1423

‘ BN S S S I T DR SR
Volume Total 39 167 172
Volume Left 14 0 30
Volume Right 25 20 0
£SH 778 1700 1423
Volume to Capacity 005 010 0.02
Queue Length 95th (ft) 4 0 2
Control Delay (s} 9.9 0.0 1.4
Lane LOS A A
Approach Delay (s) 998 0.0 1.4
Approach LOS A
BT SECHONQUMMETY Ly s m e S o A Ry
Average Delay 1. ?
Intersection Capacity Utifization 27.9% ICU Level of Service A
Analysis Period (min) 15

Ovemﬂl Loss 1Y A LS A

GAPROJECTS\3881388.0 "\ Traffic\une 2010 TIS\388.01 2017 Traffic without Dev - PM Peak {Weekday).syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road

2017 Traffic Volumes with Development - PM Peak (Weekday)

6/15/2010

IOVEMEN ki B oy 2 NB TR

Lane Configurations b P q

Valurie;(vehrh) 10 15 137 17 16 - 138

Sign Control Stop Free Free

Cradeizle: - 1% % .. 1%

Peak Hour Factor 058 060 08 075 054 085

HBoury flow rate (vph) 17 25 165 23 30, 162 ' .
Pedestrians

Liane' Widthi(f) FE
Walkmg Speed (ft's)

PerceritBlockage

nghl turn ﬂare (veh)

Median:type . ciNome: - 4 3 centaaNone | acs e LT LT
Median slorage veh)

Upstreamsignal {ft) Lo L

pX platoon unblocked .

vCEconfiicting volimie™ ° i398.. 176 LIRSS 288 ey o 23,7 ' -
vCi, stage 1 conf val

VG2, stage:2 conf vol .

vCu, unblocked vol 398 176 188

{Cisingte’(s) = - - 64 . 62 44 “
tC, 2 stage (s)

tFS) 35 33 2.2

pO queue free % 97 97 o8

M capaclty {vehlh) . 598 872 1399 =

Voluiie Tota
Volume Left
Volime Right 25 .23 0
CSH 7 _ 735 1?00 1399
iCapadityy T . 100065 RN N
Queue Length 95th (ft) 5 0 2
Control'Delay'(s) C027 00R1 3 £ EAE S
Lane LOS B A
AbproachiDelay(s) - . 102 00. 43
Approach LOS B
IS EChiON UMM AN S A b R S oF i 200 S i R S e R i
Average Delay 1.6
Inferséction Capacity Utilization 297%- - -ICY Level.of Sérvice:
Analysis Pericd {min}) 15

Overr.tl Los:=

/Y Jcr'/vel'. = (OF A

G:\PROJECTS\3881388.01\Trafficlune 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Weekday).syn
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5: Barlow Greenmount Road & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Friday) 6/15/2010

NN

MovementdlA3 1455 - WL, L IWBR' [ NBT- NENBR 55 SBI SE ik R A R S T

Lane Configuralions wf 1 )
Volume (veh/h) g9 g8 122 17 12 N
Sign Control Stop Free Free
Grade 1% 1% 1%
Peak Hour Factor 050 083 08 042 050 086
Hourly flow rate (vph) 18 10 142 40 24 106
Pedestrians

Lane Width (ft)

Walking Sgeed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (It}

pX, platoon unblocked

vC, conflicting volume 316 162 182
vC1, stage 1 conf vol

vC2, stage 2 conf vo!

vCu, unblocked vol 36 162 182

iC, single (s} 8.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 - 22

p0 queue free % 97 99 98

cM capacity (veh/h) 670 888 1405

Difections Lane 4 smee s B i N B OB R e A e R et )
Volume Total 28 182 130

Volume Lefi 18 0 24

Volume Right 10 40 0

cSH 732 1700 1405

Volume to Capacity po4 011 002

Queue Length 95th (ft) 3 0 1

Control Delay (s) 10.1 0.0 1.5

Lane LOS B A

Approach Delay (s) 101 0.0 1.5

Approach LOS B

IerSEaton. Summary s et A o R N I T R B e
Average Defay 1.4

Intersection Capacity Ulilization 24.9% ICU Level of Service A
Analysis Period (min) 13

Overdl (o = 1.2 7% el = Los A

G:\PROJECTS\3881388.0 (\Traffic\June 2010 TiS\388.01 Exisling - PM Peak (Friday).syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road ‘
2012 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010

PR VR

MOVEmBNt s s p s VB WBR SHNB T N R Sa P SO R S
Lane Configurations ¥ T d
Volume (veh/h) 9 6 124 17 12 93
Sign Contol Stop Free Free
Grade 1% -1% 1%
Peak Hour Factor 050 063 08 042 050 086
Houtly flow rate (vph) 18 10 144 40 24 108
Pedestrians

Lane Width (ft)

Walking Speed (fs)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 32 164 185
vC1, stage 1 conf vol

vC2, stage 2 conf vo!

vCu, unblocked vol 321 164 185
tC, single {s) 6.4 6.2 41
IC, 2 stage (s)

tF (s) 35 33 22
p0 queue free % 97 99 98
¢M capacity {veh/h) 665 885 1402

Direction  Lane & ¥ B e A N e 1 B e T R L R e R PR s
Volume Total 28 185 132

Volume Left 18 0 24
Volume Right 10 44 0
cSH 728 1700 1402
Volume to Capacity 004 011 002
Queue Length 95ih (ft) 3 0 1
Control Delay (s) 10.1 00 1.5
Lane LOS B A
Approach Delay (s) 101 0.0 15
Approach LOS B

Average Delay : 1.4
intersection Capacity Wtilization 25.0% ICU Level of Service A
Analysis Period (min) i5

Ovea'-.a'-l LoS = [.2 % et s LOSA

GAPROJECTS\3881388.0 1\ Traffic\June 2010 TIS\388.01 2012 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
Page 2
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2. Barlow Greenmount Road & Emmitsburg Road :
2012 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010

v S8t 2 M

e 1 s ORIy N R T A e s S ey ey - oy | S P T e S A N SO TR ol e e g 2
MOvamBnT e s 08 % WBL WP WBR NBT. » INBR R SBLE A SOT B IR iy N R

Lane Configurations L B d
Valume (veh/h) 11 6 142 19 12 12
Sign Control Stop Free Free
Grade ’ 1% -1% 1%
Peak Hour Factor 050 (063 08 042 050 086
Hourly flow rate (vph) 22 10 165 45 24 130
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal (fl)

pX, platoon unblocked

vC, conflicting volume 366 188 210
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 366 188 210

tC, single [s) 64 6.2 41

iC, 2 stage (s)

IF (s) 35 3.3 2.2

p0 queue free % 96 99 98

cM capacity (veh/h) 526 859 1372

Directioniane i aa P W NS AR SE TG T

Volume Total 32 210 154

Volume Left 22 0 24

Volume Right 10 45 0

cSH 682 1700 1372

Volume to Capacity 005 012 0.02

Queue Length 95th (1) 4 0 1

Control Delay {s) 10.5 0.0 1.3

Lane LOS B A

Approach Delay (s) 105 0.0 1.3

Approach LOS B

|ftersection Suimary 1% . e - dheaid wiemde bl B SRR AN R

Average Delay 14 :

Intersection Capacity Utilization 25.9% ICU Level of Service A

Analysis Period (min) 15

Jece L S A
Ouer‘.!,\ Los: /./ A(‘J\" o

GAPROJECTS,3881388.0 \Trafhc\June 2010 TISI388.01 2012 Traffic with Dev - PM Peak [Friday).syn Synchro 7 - Repor!
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file://G:/PROJECTS/388/388.01/TrafficUune

5: Barlow Greenmount Road & Emmitsburg Road

2017 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010
2T BV

MOVEMEN 2. 0%, » i e WBL e IWBR RN B T e NBR A S BT S B TR R

Lane Canfigurations i T d

Volume (veh/h) 10 6 129 18 13 96

Sign Contro! Siop Free Free

Grade 1% 1% 1%

Peak Hour Factor 050 083 086 G42 040 (86

Hourly flow rate (vph) 20 10 150 43 26 112

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Righi turn flare {veh)

Median lype None None

Median storage veh)

Upstream signal {ft)

pX, platocn unblocked

vC, conflicting volume 335 171 193
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 335 171 193
iC, single {s) b.4 6.2 41
tC, 2 stage (s)

tF (s) 33 2.2
p0 queue free % 99 98
cM capacity (veh/h) 877 1393
DirectionaLane # 4 B - N B S B B e e e S I R R
Volume Total 193 138

Volume Left 0 26

Volume Right 43 0

cSH 1700 1393

Volume to Capacity 004 011 002

Queue Length 95tk {ft) 3 0 1

Conirol Delay (s) 10.3 00 16

Lare LOS . B A

Approach Delay (s) 10.3 0.0 18

Approach LOS B

INTETSBCHON, QUIMTIATY At oy P b LA T b

Average Delay 14

Intersection Capacity Utilization 26.0% ICU Leve) of Service A
Analysis Period [min) 15

OvechL Las: 1.2 > = LOS A

G:\PROJECTS13881388.0 1\ Traffic\lune 2010 TIS\388.01 2017 Traffic without Dev - PM Peak (Friday).syn Synchio 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010

v 5~ 1 2

MOvEmentasE i 55 1 TEWBL (s WBR ¥ ANBT A N R T S B S e S R I e iR,

Lane Configurations ¥ + J
Valume (veh/h) 12 6 47~ 20 13 115
Sign Control Stop Free Free
Grade 1% -1% 1%
Peak Hour Factor 030 063 086 042 050 086
Hourly flow rate (vph) 24 10 1M 48 26 134
Pedestrians

Lane Width (f)

Watking Speed (ft's)

Percent Blockage

Right turn flare (veh) ‘
Median type Mane None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 380 195 219

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 380 195 219

tC, single (s) 6.4 6.2 4.1

{C, 2 stage (s)

tF (s) 35 33 2.2

p0 queue free % 96 99 o8

¢M capacity {veh/n) 614 852 1363

DIrECHONAaNe # e sV BT e ND A At S e A A BT & e

Violume Total R 219 160

Volume Left 24 0 26

Volume Right 10 48 0

cSH 667 1700 1383

Volume to Capacity 005 013 002

Queue Length $5th (ff) 4 0 1

Control Delay (s) 10.7 0.0 14

Lane LOS B A

Approach Delay (s) 10.7 0.0 14

Approach LOS B

Intersection: SummAry s rsts kAR R e T e P ot

Average Delay 1.4

Intersection Capacity Utilization 26.9% ICU Level of Service A

Analysis Period (min) 15

Overdl Los = 1.2 *fel = LOS A

GAPROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Friday).syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Saturday) 6/15/2010

RN B

MovermBn s e aem oL EWER A2 N B TN ER R S S TG R
Lane Configurations ne T 4

Volume {veh/n) 23 7 110 i5 B 17

Sign Control Stop Free Free

Grade 1% -1% 1%

Peak Hour Factor 050 038 077 065 063 082

Hourly flow rate (vph}) 46 i8 143 23 10 143

Pedestrians

Lane Width (ft)

Walking Speed (fi/s)

Percent Blockage

Right turn fare (veh)

Median type None None
Median storage veh)

Upstream signal {1t}

pX, platoon unblocked

vC, conflicting volume 316 154 166

vC1, stage 1 canf vol

vC2, stage 2 conf vol

vCu, unblocked vol 316 154 166
tC, single (s) 6.4 6.2 4.1
tC, 2 stage (s}

iF (s) 3.5 33 22
p0 queue free % 93 93 99
¢M capacity {veh/h) 676 897 1424
DirettionFlane 4 54 - - WBH . N B A S B A R e o TR R
Volume Total 64 166 162

Volume Left 46 0 10

Volume Right 18 23 0

cSH 728 1700 1424

Volume to Capacity 006 010  0.01

Queue Length 95th {ft) 7 0 1

Control Delay (s) 10.4 0.0 0.5

Lane LO3 8 A

Appraach Delay {s) 104 0.0 0.5

Approach LOS B

TR TSEa N SUMMIarY Aot A Nt AP e e S e
Average Delay 20

Intersection Capacity Utilization 21.0% ICU Level of Service A
Analysis Periad (min) 15

Ovemu Los = /.3 Vs Lo A

G\PROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 Existing - Sat Peak.syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road .
2012 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

oSt e

< WBL WBR T NBT e NBR S SRS T SBT e o

TSRO MRt R AR TR N TR R, y
MoVEmen ey L ke e o e R

Lane Configurations W S g
Voiume {veh/) 23 7 112 15 B 119
Sign Control Stop Free Free
Grade 1% 1% 1%
Peak Hour Facior 050 038 077 085 063 082
Hourly flow rate {vph) 46 18 145 23 10 145
Pedestrians

Lane Width (ft)

Walking Speed (ffis)

Percent Blockage

Right tum flare (veh)

Median type None None

Median storage veh)

Upstream signal {f{}

pX, platoon unblocked

vC, conflicting volume 321 157 169
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 321 157 169

tC, single (s) 6.4 6.2 41

tC, 2 staga (s)

tF (5) 35 33 22

p0 queue free % 93 98 99

cM capacity (vehih) 672 894 1421

DO ae S B B AN RS T I R ey
Volume Total 64 169 155

Volume Left 46 0 10

Volume Right 18 23 0

cSH 723 1700 1421

Velume to Capacity 009 010 oD

Queue Length 95th (ft) 7 0 1

Control Delay (s} 10.5 0.0 0.5

Lane LOS B A

Approach Deiay (s) 10.5 0.0 05

Approach LOS B

ITteTseation: SumTary S s e A L e R R R S R
Average Delay 19

Intersection Capacity Utilization 21.2% ICU Levet of Service A
Analysis Period {min) 15

Gueralt Loy 1.3 *Aer: Los A

GAPROJECTS\388\388.0 1\ TrafficlJune 2010 T1S1388.01 2012 Traffic without Dev - Sal Peak.syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road
2012 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010

2 V.

MOVERTEN Sk s A e WB A L W B R N B T B R i S B S B TR

Lane Configurations W T q
Volume (veh/h) 26 7 131 17 6 142
Sign Control Stop Free Free
Grade 1% -1% 1%
Peak Hour Factor 050 038 077 065 083 082
Hourly flow rate {vph) 52 18 170 26 10 173
Pedeslrians

Lane Width (ft)

Walking Speed (ft's)

Percent Blockage

Right turn flare (veh)

Median Lype Nong None
Median storage ven)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 375 183 196

vC1, stage 1 conf vol

vC2, stage 2 conf vo

vCu, unblocked vol 375 183 196

{C, single (s) 6.4 6.2 4.1

iC, 2 stage (s)

iF (s) 35 3.3 22

p0 queue free % g2 98 99

cM capacity (veh/n) 625 864 1389

DireCtionT Lane & bl HWB L AN B E SEI R A

R e

Volume Total 70 196 183
Volume Left 52 0 10
Volume Right 18 26 0
cSH 674 1700 1389
Volume to Capacily 010 012 0D
Queue Length 95th {ft) 9 0 1
Control Delay (s) 11.0 0.0 0.5
Lane LOS B A
Approach Delay (s) 11.0 0.0 0.5
Approach LOS B
IRTeTSeCHON: SUMMATy A R B A e o
Average Delay 1.9
Intersection Capacity Utilization 22.3% ICU Level of Service A
Analysis Period (min} 15

Overau LoS = 1.3 "L Los A

Synchro 7 - Report
Page 2
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5: Barlow Greenmount Road & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

"SR B

Movement Bebiestat 271 € EWBL T WBR {ENB T8 ENB R IR SR i S BT A B S S B N e

Lane Configurations LA T q
Volume (vehfh) 24 7 17 16 6 124
Sign Controf Stop Free Free
Grade 1% 1% 1%
Peak Hour Fastor 050 038 077 065 063 082
Hourly flow rate (vph) 48 18 152 25 10 151
Pedesirians

Lang Width (f)

Walking Speed (f/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (i)

pX, platocn unblocked

¥C, conflicting volume 335 164 177

vC1, stage 1 conf vo!

vC2, stage 2 conf vol

vCu, unblocked vol 335 164 177

{C, single (s) 6.4 6.2 4.1

tC, 2 stage (s)

tF (s) 35 33 22

p0 queue free % 93 98 99

¢M capacity (veh/h) 660 886 1412

Diteclon Cane B o B W B N S S B Y N B IS
Volume Total 66 177 161

Volume Left 48 0 10

Volume Right 18 25 0

cSH 710 1700 1412

Volume to Capacity 009 010 0.01

Queue Length 95th {it) 8 0 i

Control-Delay (s) 10.6 0.0 0.5

Lane LOS B A

Approdch Delay (s) 10.6 0.0 0.5

Approach LOS B

Average Delay 19

Intersection Capacity Utilization 21.4% ICU Level of Service A
Analysis Period (min) 15

Overath LOS= /.3 **7ee- Los A

G\PROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic without Dev - Sal Peak.syn Synchro 7 - Report
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5: Barlow Greenmount Road & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010

VAR Y

Movement R W N WaR N B TR ANER T S SH T R EY

Lane Configurations L T &
Volume (veh/h) 27 7 136 18 5 147
Sign Control Stop Free Free
Grade 1% 1% 1%
Peak Hour Factor 050 038 077 0B5 083 0B2
Hourly flow rate {vph}) 54 18 177 28 i0 179
Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median slorage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 389 190 204
vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 389 190 204
1C, single (s) 8.4 6.2 4.1
tC, 2 stage (s)

iF (s) 35 33 2.2
p0 queue free % 91 98 99
cM capacity (veh/h) 814 856 1379
Difettionslane Ay ¥Es Ll WB N B HERE SB A S L R AR R R S
Volume Total 72 204 189

Volume Left 54 0 10

Volume Right 18 28 0

¢SH 662 1700 1379

Volume to Capacity 0.1 012  0.01

Queue Length 95th (f) 9 0 i

Control Delay {s) 1M1 a.0 0.4

Lane LOS B A

Approach Delay (s) 111 0.0 0.4

Approach LOS B
INtETSeChon: SUMMATY s o b e BT

Average Delay 19

Intersection Capacity Utifization 22.6% ICU Level of Service A
Analysis Period (min) 15

Overe.ll Lo = /.3 u%c( = Los A

GAPROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic with Dev - Sat Peak.syn Synchro 7 - Report
- Page 2



9: Route 15 SB On Ramp & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Weekday) 6/15/2010

e T N Y S AR

Movement Bt 24807 30 IEBLYS SEBTA:, & EBRHN WBL S WB T WBR A NBL AT N TR NAR I SEI TS S BT EFHSER

Lane Configurations & 4 b

Volume {veh/h) 0 0 i 37 0 82 0 200° 0 0 62 64
Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 092 077 025 082 0% 087 092 092 08 080
Hourly flow rate (vph) 0 0 0 48 0 100 0 247 0 0 72 80
Pedestrians

Lane Width {f)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, canflicting volume 359 359 112 359 399 247 152 247

vC1, stage 1 conf vol

v(2, stage 2 conf vol

vCu, unblocked vol 359 359 112 356 399 247 152 247
{C, single (s) 71 6.5 6.2 7.2 6.5 6.2 4.1 4.1
IC, 2 stage (s)

tF (s) 15 4.0 33 3.6 4.0 3.3 2.2 22
p0 queue free % 100 100 100 92 100 87 100 100
cM capacity (veh/h) 524 571 946 575 542 787 1441 1331
Directionalane#:*  ~" - WB{ NBY §B1.:.. ~ U e . o VECH
Volume Total 148 247 152

Volume Left 48 0 0

Volume Right 100 0 80

cSH 703 4700 1700

Volumne to Capacity 021 015 009

Queue Length 95th {ft) 20 0 0

Control Delay (s) 1.5 0.0 0.0

Lane LOS B

Approach Delay (s) 1.5 0.0 0.0

Approach LOS B

Fn-t\é?gé&.léﬁs-ﬁ?ﬁmér)},a: F ?;—‘j‘-".";"-.:e,":l?.:;: WLy W 1Ak 2

Average Delay 3.1

Intersection Capacity Utilization 24.3% ICU Level of Service A

Analysis Period {min) 15

Overedk LOS= 3.1 “Zew = LoS A

G:APROJECTS\388\388.0 W\ Trafficuune 2010 TISI388.01 Existing - PM Peak (Weekday).syn Synchro 7 - Report
Page 1



9: Route 15 SB On Ramp & Emmitsburg Road
2012 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010

Ay ¢ AN b A2 ML/

MoVEMELEE 45 5 7 BBl SEBT#4EBR » . WBL S WB T i WBR B NBLENE TR BRI SEIFAHSBTERSER

Lane Configurations & 4 T

Volume (veh/h) 0 0 0 38 0 83 0 203 0 0 63 65
Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Faclor 092 092 092 077 025 082 092 0B 0% 082 08 080
Hourly flow rate (vph) 0 0 0 49 0 i 0 251 0 0 73 81
Pedestrians

Lane Width (ft}

Walking Speed {({l/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 364 364 114 364 405 251 155 iyl
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked val 364 364 114 364 405 251 155 251
iC, single (s) 7.1 6.5 6.2 7.2 6.5 6.2 41 41
tC, 2 stage (s)

{F (s) 35 4.0 33 36 4.0 33 2.2 22
p0 queue free % 100 100 100 91 100 87 100 100
cM capacity (veh/h) 518 567 944 570 538 783 1438 1327
Directionglane 4% .~ +SWBA* . NBA' FSB1 7 < Tn Bt N Mriidedndia e D SNGMESRERT R
Volume Tolal 151 251 155

Volumne Left 49 0 0

Volume Right 10 0 81

¢SH 698 1700 1700

Volume to Capacity 022 015 Q09

Queue Length 95th (fi) 20 0 0

Control Delay {s) 11.6 00 0.0

Lane LOS B

Approach Delay (s) 1.6 0.0 0.0

Approach LOS B

Irtersection,ummary ScaiEi i ) DAl SR L R R R R R R SRR
Average Delay 31

Intersection Capacily Utilization 24.6% ICU Level of Service A

Analysis Period (min} 15

OveroJ.l LS 3.] %% ~ Los A

G\PROJECTS\3881388.01\Trafficlune 2010 TIS1388.01 2012 Traffic without Dev - PM Peak (Weekday).syn Synchso 7 - Report
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9. Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010
O T 2 T,«'\»lJ

O et e e B L E B T E BRI B W B B BN B N B TR NER P SR SR SER

Lane Configurations & 4 S

Volume (vehth) 0 0 0 38 0 154 0 300 0 0 130 149

Sign Control Stop Stop Free Free

Grade 0% 1% 2% 2%

Peak Hour Factor 092 082 092 077 025 082 092 081 092 092 08 080

Hourly flow rate (vph) 0 0 0 49 0 188 0 370 0 0 151 186

Pedestrians

Lane Widih {it)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None

Median storage veh)

Upstream signal {ff)

pX, platoon unblocked

vC, conflicting volume 615 615 244 615 708 370 33 370

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 815 515 244 615 708 370 337 370

{C, single (s) 7.1 6.5 6.2 7.2 8.5 6.2 41 41

iC, 2 stage (s)

tF (s) 35 4.0 i3 36 40 33 22 22

p0 queue free % 100 100 100 87 100 72 100 100

¢M capacity (veh/h) 293 409 799 387 362 67t 1233 1199

DiredtionsLane s tns A WBA LNB 5. OB SR i bR S e S R R S B e

Volume Total 237 370 337

Volume Left 49 0 0

Veolume Right 188 0 186

¢SH 582 1700 1700

Volume to Capacity 041 022 020

Queue Length 95th (ft) 49 0 0

Control Delay (s) 15.4 0.0 0.0

Lane LOS C

Approach Delay (s) 15.4 0.0 0.0

Approach LOS c

InterseclionSummary sdrd i) S B E R

Average Delay

Intersection Capacity Utilization

Analysis Period {min}

34. 2%
15

ICU Levetl of Service

Overall LOS= 3.8 *¢%el + LO3 A

GPROJECTS13881388.0 1\ Traffic\June 2010 TIS\388.01 2012 Traffic with Dev - PM Peak (Weekday).syn

Synchro 7 -
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9: Route 15 5B On Ramp & Emmitsburg Road

2017 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010
ey v ANt ALY

Movemenit EBL EBT EBR WBL WBT WBR  NBL . ..NBT :* NBR'® '“SBL- “iSBIxE#SBR

Lane Configurations : & 4 b

Volume (veh/h) 0 0 0 39 0 87 0 212 0 0 66 68

Sign Control . Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 o092 077 025 08 092 081 092 092 08 08

Hourty flow rate (vph) 0 0 0 51 Q 106 0 262 0 0 77 85

Pedestrians '

Lane Width {ff)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicling vofurme 381 381 119 381 423 262 162 262
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 381 381 119 381 423 262 162 262

tC, single (s) 7.1 6.5 6.2 7.2 6.5 6.2 41 41

iC, 2 stage (s)

tF (s) 3.5 4.0 33 36 4.0 33 2.2 2.2

p0 queue free % 100 100 100 91 100 B6 100 100

ch capacily (vehih) 501 555 938 556 528 772 1429 1314

Direclion gl ane # £7 e e s WB e NWSBaE?Jﬁﬁ%Wﬁ%%mﬁ‘m%ﬁ o

Volume Total 157 262 162

Volume Left 51 0 0

Volume Right 1086 0 85

¢SH 686 1700 1700

Volume to Capacity 0.23 015 010

Queue Length 95th {ft) 22 0 0

Control Delay {s) 1.8 0.0 0.0

Lane LOS B

Approach Delay {s) 1.8 0.0 0.0

Approach LOS B

Ihterseciion. Summary™ . - S R A R T A T T WA ol o 2

Average Delay 3.2

Intersection Gapacity Ulilization 25.3% [CU Level of Service A

Analysis Period {min) 15

. Seclel = Los A
Overald Los= 3.2 "

GAPROJECTS\3881388.01\Traffic\une 2010 TIS\388.01 2017 Traffic without Dev - PM Peak (Weekday).syn Synchro 7 - Report
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file://G:/PROJECTS/388/388.0nTrafficUune

9: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010

S T 2

Lane Confi guratrons &H 4 S

Volume' (vehm)’ LV B | IR <+ B (1 A |1 007309 0 U0 0 0 133. 7982
Sign Control Stop Stop Free Free
G[ade _ 0% T | T 2% - L%
Peak HourFactor 092 092 0% 077 025 082 092 081 082 092 08 080
Hourly.flow.Tate {vph) 0 0 0 51 - 0 193 0 381 0 0 155 -190
Pedestrians

Lang:Width (f)

Walkmg Speed (ft's)

Percent 'Blockage -

nght trn flare (veh)

Mediamiypes .. : : - Nome ‘None
Median Storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC; conflicting volume 631 631 250 631 726 W 345 381
vC1, stage 1 conf vol

vCu, unblocked vol 631 631 250 631 726 381 345 381
Crsinglgl(®) a7 s - LT 615 wilE6.2 TRT 2B Bh e Ty T T UL, e RE
1C, 2 stage (s) A

D 35 40 - =33%..36 .-@40. 33 220 - -2 o A
pl queue free % 100 100 100 87 100 71 100 100
cMCapdcity;(veh/h) 281 401 794 - 3777353 661 4226+ - C 1188

DireCtorYane ARt i INBY o D T A e R o R S
volume:Total . .
Volume Left

Volurne Right: -
cSH
Volume;to,Capacity
Queue Length 95th (ft)
Controt Delay-(s)
Lane LOS
ApprodctiDelay (s)
Approach LOS
fntersection: Summary 2
Average Delay '
Intersection:Capacily:Utilization T34 9% (£ FICULeVelof Service, = . ¢ T - T A e I 0T s
Analysis Period (min) 15

ngn.(( LoS: 4.07% el = LoS A

Synchro 7 - Report
Page 3
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9: Route 15 SB On Ramp & Emmitsburg Road
Existing Traffic Volumes - PM Peak (Friday)

6/15/2010

S T 2 N . S S 4
Movemenipisssi-5. - EBL .- EBT.<MiEBR -AEWBLA IWBT ZWER S NBIE R NE TR BRIEE SO ST SER
Lane Coniigurations & 4 12
Volume (vehth) 0 0 0 53 1 33 0 169 0 0 113 87
Sign Control Stop Stop Free Free
Grade _ 0% 1% -2% 2%
Peak Hour Factor 092 0% 092 082 025 0v8 092 090 082 092 071 081
Hourly flow rate (vph) ; ] 0 58 4 42 0 188 0 0 159 107
Pedestrians
Lane Width (ft)
Walking Speed {fiis)
Percent Blockage
Right furn flare {veh)
Median type None None
Median storage veh)
Upstream signal (fl)
pX, platoon unblocked
vC, conflicling volume 403 401 213 40 454 188 267 188
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 403 401 213 401 454 188 267 188
{C, singte {s) 7.1 6.5 6.2 7.1 6.5 6.3 4.1 4.1
tC, 2 stage (s)
tF (s) 35 4.0 33 35 40 34 22
p0 queue free % 100 100 100 50 a9 85 100
cM capacity (vehth) 530 541 832 556 505 837 1309
Diretionilans .o 7 T HWEBIAUNEA ToBi i RN TR R N
Volume Total 104 188 267
Volume Left 58 0 0
Valurme Right 42 0 107
cSH 641 1700 1700
Volume to Capacity 016 011 016
Queue Length 95th (i) 14 0 0
Control Delay (s) 1.7 0.0 0.0
Lane LOS B
Approach Delay (s) 1.7 0.0 0.0
Approach LOS B
ntersection: Sumriary... 7% o o R R O R TR
Average Delay 2.2
Intersection Capacity Utilization 22.9% ICU Level of Service A
Analysis Period (min) 15

Overail Los: 2.2 %YoL = LOS A

G\PROJECTS\388\388.01\TraffictJune 2010 TIS\388.01 Existing - PM Peak {Friday).syn
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9: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010
A T

Movemeiit” __EBL  EBT . EBR _ WBL - #WBT!..WBR #'NBL &% NBT  INBR: SEIEISBTEENCER

Lane Configurations s 4 T

Volume (vehih) 0 0 0 54 i 34 0 172 0 Q 15 88

Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 092 092 025 078 092 09 092 092 071 081

Hourly flow rate (vph) 0 0 0 59 4 4 0 1™ 0 0 162 109

Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 409 407 216 407 462 191 271 1N
vC1, stage 1 confvol

v(2, stage 2 conf vaol

vCu, unblocked vol 409 407 216 407 462 M 271 191
{C, single (s) 7.1 6.5 5.2 7.1 6.5 6.3 4.1 4.1
tC, 2 stage (s)

tF (s) 3.5 40 3.3 35

pl queue free % 100 100 100 89

cM capacity {veh/h) 524 536 829 551

DIfSCHONSILANG # s e e WE A N B 1] Tt OBl e e

Volume Total 106 191 271

Volume Left 59 0 o

Volume Right 44 0 109

cSH 637 1700 1700

Volume fo Capacity 017 011 018

Queue Length 95th (ft} 15 0 0

Control Detay (s) 11.8 0.0 0.0

Lane L0S B

Approach Delay (s) 11.8 0.0 0.0

Approach LOS B

rrﬁérr_ééélioﬁTSummafy T TR w2 R R ﬁ""?"‘&f“" R AT A0 *:‘1?*:'-4 t{’: i _%ﬁ?&.m
Average Delay 2.2

Intersection Capacily Utilization 23.2% ICU Level of Service A
Analysis Period (min) 15

OvemH LOS=e 2.3 T*fer = LOS A

G:\PROJECTS13881388 01\ TrafficlJune 2010 TIS\388.01 2012 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
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9: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Friday)

6/15/2010

N R Y,
MGV Ent s S E B EB T R EBR T AR T W T WBR A N NS T N BR S S B S SR TR SR
Lane Configurations & 4 oo
Volume (veh/h) 0 0 0 54 1 116 0 284 0 0 194 187
Sign Conrol Stop Stop Free Free
Grade 0% 1% -2% 2%
Peak Hour Factor 092 092 092 092 025 078 092 08 092 092 071 081
Hourly flow rate (vph) 0 0 0 39 4 149 0 316 0 0 273 23
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare {veh)
Median type None None
Median storage veh)
Upstream signal {ft)
pX, platoon unblocked
vC, conflicling volume 706 704 389 704 820 316 504 316
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 706 704 389 704 B20 316 504 316
1C, single (s) 7.1 6.5 2. 7.1 6.5 6.3 4.1 41
iC, 2 stage (s)
tF (s} 3.5 4.0 3.3 3.5 4.0 3.4 22 2.2
p0 queue free % 100 160 100 83 99 79 100 100
ch capacity (veh/h) 276 364 664 349 312 709 1071 1256
Dirgctionjlane# sxbas -5 WB 1 aNBA -8B AL S IR R R R
Volume Totat 211 316 504
Volume Left 59 0 0
Volume Right 149 0 2N
¢SH 541 1700 1700
Volume to Capacity 03¢ 019 030
Queue Length 95th (ft) 46 0 0
Control Delay (s) 15.9 0.0 0.0
Lane LOS C
Approach Delay {s) 159 0.0 0.0
Approach LOS C
IRierSegton:Summarysie et oo w7 50 iy e AR R R R AR
Average Defay 33
Intersection Capacity Utilization 38.5% ICU Level of Service A
Analysis Period (min) 15

(veralt LoS = 3.3 et = Los A

G:APROJECTS\386\388.01Traffic\June 2010 TIS\388.01 2012 Traffic with Dev - PM Peak {Friday).syn
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9: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010

Ay v SN b ALY
MdVements.; .. . . EBL. uEBT - EBR. WBL »<WBT-. WBR:ANBIEENBTELINBR # ST SBUEHSETRAISER
Lane Configurations & 4 153
Volume (veh/h) 0 0 0 565 1 35 0 179 00 120 92
Sign Coniral Stop Stop Free Free
Grade 0% 1% -2% 2%
Peak Hour Factor 092 0982 092 092 025 078 092 0890 092 0982 071 081
Hourly flow rate {vph} 0 0 0 61 4 45 0 199 0 0 169 114
Pedestrians :
Lane Width (ft)
Walking Speed (ft/s)
Percent Blackage
Right turn flare (veh)
Median type Nane None
Median starage veh)
Upstream signal ({t)
pX, platoon unblocked
vC, conflicting volume 427 425 226 425 481 199 283 199
vC1, stage 1 conf vol
vC2, stage 2 conf vol .
vCu, unblocked vol 427 425 226 425 481 199 283 199
tC, single (s} - 7.1 6.5 6.2 7t 6.5 6.3 4.1 4.1
tC, 2 stage (s}
tF (s) 35 4.0 33 35 40 34 22 22
p0 queue free % 100 100 100 89 99 85 100 100

l cM capacity (vehfh) 508 524 819 536 487 825 1291 1386

TR CES R T E 2 T R T T T T o T A ;o Ty e x 1 o - -
Directions (A # wakmsnd wsWB AN B 4 SB A e P R N R e el DR S S B R

.

Volume Tatal 10 199 283
Volume Left 61 0 0
Volume Right 45 0 114
cSH 623 1700 4700
Volume to Capacity 018 012 0147
Queue Length 95th (i) 16 0 0
Control Delay (s) 12.0 0.0 0.0
LanelOS B

Approach Delay (s) 12.0 0.0 0.0
Approach LOS B

AIGrsBoion Summany o "+ et e s i SR S A DR S R
Average Delay 2.2
Intersection Capacity Utilization 23.9% ICU Level of Service A

Analysis Period (min) 15

Overa.UL los < 2.3 secs/ 1= Los A

GAPROJECTS1388\388.0 1\ TraffictJune 2010 T15\388.01 2017 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
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9: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Friday) ‘ 6/15/2010 .

Ay ¢ At AL

OVEment Bty o S P e B R R E B T E BR e W B W T A WBR e NB L e NB T NBR T CEI S SRTAEESER

l.ane Configurations s 4 T

Volume {veh/h) 0 0 0 56 1 117 0 291 0 0 199 LA
Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 092 082 025 078 092 09 092 08 071 081
Hourly flow raie (vph) 0 0 0 61 4 150 0 323 0 0 280 236
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked .

vC, conflicting volume 724 722 398 722 839 323 516 323
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 724 722 398 722 839 323 516 323
tC, single {s) 7.1 6.5 6.2 7.1 6.5 6.3 4.1 4.1
tC, 2 stage (s)

tF (s) a5 40 a3 35

p0 queue free % 100 100 100 82

cM capacity {veh/h) 268 356 65 340

DifeCRonaLane & IAe AR WE I NE BT AT

Volume Total 215 323 516

Volume Left 61 0 0

Volume Right 150 0 236

cSH 529 1700 1700

Volume to Capacity 041 019 030

Queue Length 95th (fl) 49 0 0

Controt Delay (s} 16.4 0.0 0.0

Lane LOS c

Approach Delay (s) 16.4 00 0.0

Approach LOS C

THETSEChon SURMary S e R o T
Average Delay 3.3

Intersection Capacity Utilization 39.2% ICU Level of Service A
Analysis Period {min) 15

Overn.u Lose 3.3 %Lz LoS A

G:\PROJECTS\3881388.01\TraffictJune 20110 TIS\388.01 2017 Traffic with Dev - PM Peak (Friday).syn Synchro 7 - Report
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9: Route 15 SB On Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Saturday) 6/15/2010
Ay ¢ SN b 2 MY

Movermentts. .- EBL, EBT .. EBR . WBL <WBT,  WBR & NBL:" NBT J5NBR#HSBIESBIAERSER

Lane Configurations & 4 T

Volume (veh/h) 0 0 0 22 ] 75 0 125 0 0 75 72

Sign Control Stop Stop Free Free

Grade 0% 1% 2% 2%

Peak Hour Factor 092 082 092 068 025 08 025 085 092 082 078 090

Hourly flow rate (vph) 0 0 0 32 0 88 0 147 0 0 96 80

Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right tumn flare (veh)

Median type None None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 283 283 136 283 323 147 176 147

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 283 283 136 283 323 147 176 147

tC, single {s) 71 6.5 6.2 71 8.5 6.2 41 4.1

tC, 2 stage (s)

tF (s) 35 40 3.3 35

p0 queue free % 100 100 100 85

¢M capacity (veh/h) 607 629 918 673

DIrBCHONZLANG #. St e e B H HFANB A OB 5 e A R ts

Volume Total 120 147 176

Volume Lefi 32 0 0

Volume Right 88 0 80

cSH 829 1700 1700

Volume to Capacity G4 009 010

Queue Length 95th (ft) 13 0 0

Control Delay {s) 10.1 0.0 0.0

Lane LOS B

Approach Delay (s) 101 0.0 0.0

Approach LOS 3]

ntersection: Summary LR entd e S A

Average Delay 27

Intersection Capacity Utilization 20.5% ICU Level of Service A

Analysis Period (min) 15

Ouera,ll LOS = 2.7 /er - Los A

G:\PROJECTSI388\388.01\Traffic\dune 2010 TIS\388.01 Existing - Sat Peak.syn
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9: Route 15 SB Cn Ramp & Emmitsburg Road

2012 Traffic Volumes without Development PM Peak (Saturday) 6/15/2010

Ay ¢ ANt 2 MY
MovEmen e B R B R R E BT AT R B WR W A WER BN S BN BT NB R SRR Sa TSR
Lane Configurations o 4 "
Volume (veh/h) 0 0 0 22 0 76 0 127 0 0 76 73
Siga Control Stog Stop Free Free
Grade 0% 1% -2% 2%
Peak Hour Faclor 092 0.92 0.92 0.69 0.25 0.85 0.25 0.85 0.92 0.92 0.78 0.90
Hourly flow rate (vph) 0 0 0 32 0 B9 0 149 0 0 97 81
Pedestrians
Lane Width (ft)
Walking Speed (fl/s)

Percent Blockage

Right turn flare {veh)

Median type None None
Median storage veh)

Upstream signal {it)

pX, platoon unblocked

yC, conflicting volume 287 287 138 287 328 149 179 149

vC1, stage 1-conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 287 287 138 287 328 149 179 149
tC, single (s) 7.1 8.5 6.2 7.1 6.5 6.2 41 4.1
tC, 2 stage (s)

tF {s) 35 40 3.3 35 4.0 3.3 22

pQ queue free % 100 100 100 95 100 90 100

cM capacity (veh/n) 603 626 916 669 594 1409

DITECHONLLane # ety i bi WE A NB A SRS B R (e S,
Volume Total 121 149 179
Volume Left 32 0 0
Volume Right 89 0 81
cSH 827 1700 1700
Volume to Capacity 015 009 oM
Queue Length 95th {ft) 13 0 0
Control Delay (s) 10.1 0.0 0.0
Lane LOS B

Approach Delay (s) 10.1 0.0 0.0
Approach LOS 8

IATET SO CHON: SUMMATY A

e i S e O R AR R

o LRV eE TN

Average Delay 2.7
Intersection Capacity Utilization 21.0% ICU Level of Service
Analysis Period {min) 15

Overa.ll LoS: 2.6 *%er = Los A

Synchro 7 - Report
Page 3
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9: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010
T N N S T

Movementes® ' EBL .EBT. EBR . WBL : WBTAS3WBRITENBYiNBTREINBREH{SBUIC 2SR T/AESER

Lane Configurations & 4 b

Volume (vehth) 0 0 0 22 0 172 0 258 0 0 162 181

Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Faclor 092 092 092 069 025 085 025 08 092 092 078 090

Hourly flow rate {vph) 0 0 0 32 0 202 0 304 0 0 208 201

Pedestrians

Lane Width (ft)

Walking Speed {fi/s)

Percent Blockage

Right turn flare {veh)

Median type None Mone

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 612 612 308 612 712 304 409 304

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 812 612 308 612 712 304 409 304

iC, single (s) 7.1 6.5 6.2 741 8.5 6.2 4.1 4.1

IC, 2 stage (s)

tF (s) 35 40 3.3 35 4.0 33 2.2 2.2

p0 queue free % 100 100~ 100 92 100 73 100 100

¢M capacity (veh/h) 297 411 736 408 360 4 1161 1269

T et S A R it B v

Volume Total 234 304 409

Volume Left 32 0 0

Volume Right 202 0 201

cSH 667 1700 1700

Volume to Capacity 035 018 0.24

Queue Length 95th (ft) 39 0 0

Control Delay (s) 13.3 0.0 0.0

Lane LOS B

Approach Delay (s) 133 0.0 0.0

Approach LOS B

iRtersectionoummary. ~+ - < ° A 2 oend S SRR R

Average Delay 3.3

Intersection Capacity Utilization 38.1% ICU Level of Service A

Analysis Period {min} 15

Ove.r-a.ll L of = 2.2 7%t s Los A

G\PROJECTS13881388.01\Traffic\June 2010 TiS\388.01 2012 Traffic with Dev - Sat Peak.syn
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9: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

sy v ANt A2 d

Mo e R B E B T BRI WA WE R WER TR NB R RN TR INBR U SEISRE SBTRRESER

Lane Configurations s 4 1

Volume (veh/h} ] 0 0 23 0 80 0 133 0 0 80 76
Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 092 069 025 08 025 085 092 092 078 090
Hourly flow rate (vph) 0 0 0 33 0 94 0 156 0 0 103 84
Pedestrians

Lane Width {ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh) -

Upstream signal ()

pX, platoon unbtocked

vC, conflicting volume 301 3M 145 i 343 186 187 156

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 301 o1 145 301 343 156 187 156
tC, single (s) 7.1 6.5 6.2 71 6.5 6.2 4.1 4.1
tC, 2 slage (s)

IF (s) 35 4.0 33 35 4.0 3.3 22 2.2
p0 queue free % 00 100 100 95 100 89 100 100
cM capacity (veh/h) 586 615 808 655 582 894 1399 1436
DiraatonTLans # o W L B R S S T R S e e e T,
Volume Total 127 156 187

Volume Left 33 0 0

Volume Right 94 0 84

¢SH 8i¢ 1700 1700

Volums to Capacity 016 000 ON

Queue Length 95th {fl) 14 0 0

Control Delay {s) 10.2 0.0 0.0

Lane LOS B

Approach Delay (s) 10.2 6.0 0.0

Approach LOS B

R S e e s e e e i PR S T

Average Delay 28

Intersection Capacity Utilization 21.7% ICU Levet of Service A

Analysis Period (min) 15

Overald Los = 2.7 *eet < LOS A

G\PROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic without Dev - Sat Peak.syn Synchro 7 - Report
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: ‘ ' S BE e

9: Route 15 SB On Ramp & Emmitsburg Road

2017 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010
O T 2 e N N B

Movementghidis 1. \wEBL TIEBT IEBRS-TWBL SEWBTAAWBR Y IEINBLERENBTSIENBR T ESBIAEE SO TR SBR

Lane Configurations & 4 T

Volume {veh/h) 0 0 0 23 0 176 0 264 0 0 166 184

Sign Control Stop Stop Free Free

Grade 0% 1% -2% 2%

Peak Hour Factor 092 092 092 068 025 08 025 08 092 092 078 090

Hourly flow rate {vph) 0 0 0 33 0 207 ¢ 3N 0 0 213 204

Pedestrians

Lane Width (ft)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 626 626 315 626 728 3N 417 311

vC1, stage 1 coni vol

vC2, stage 2 cond vol

vCu, unblocked vol 626 626 315 526 728 m 417 3t

IC, single {s) 7.1 8.5 6.2 7.1 6.5 6.2 4.1 4.1

iC, 2 stage (s)

tF {s) 35 4.0 33 35 40 3.3 2.2 22

p0 queue free % 100 100 100 92 100 72 100 100

cM capacity (veh/h) 287 404 730 400 353 734 1153 1261

Volume Total 240 KIN 47

Volume Left 33 0 0

Volume Right 207 0 204

¢SH 658 1700 1700

Volume to Capacity 037 018 025

Queue Length 95th (ft) 42 0 0

Control Delay (s) 136 0.0 0.0

Lane LOS B

Approach Delay (s) 136 0.0 00

Appreach LOS B

Inférsection‘ Sunitiary.s . . . et ot e st o PR

Average Delay 34

Intersection Capacity Utilization 38.8% ICU Level of Service A

Analysis Period {min) 5

Oveh-_u LoS= 3.3 %% =Los A

G\PROJECTS\3881388.0 1\ TraffickJune 2010 TISV388.01 2017 Traffic with Dev - Sal Peak.syn
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11: Route 15 SB On Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Weekday) 6/15/2010
Ay 8t/

Movemen T A A e R R MR NS T SR T SR O R R e

Lane Configurations J 4

Volurne (veh/h) 0 0 13 200 89 0

Sign Control Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 065 081 086 092

Hourly flow rate (vph} 0 0 20 247 115 0

Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal {f)

pX, piatoon unblocked

vC, conflicting volume 402 115 115

vC1, stage 1 coni vol

vC2, stage 2 conf vol

vCu, unblocked vol 402 13 115

tC, single (s) 84 8.2 42

tC, 2 stage (s)

{F (s) 35 3.3 23

p0 queue free % 100 100 o9

cM capacity (veh/h) 599 943 1397

DifeChonLanS .o apr F NG =4 2 8B B TR 3l

Volume Total 267 115

Volume Left 20 0

Volume Right 0 0

cSH 1397 1700

Volume to Capacity 001 007

Queue Length 95th (fl) i 0

Controd Delay (s) 0.7 0.0

Lane LOS A

Approach Delay (s) 0.7 0.0

Approach LOS

JAHETSECHON SUMMATy e o el s

R AR N e S S A B SN A SR

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

O\Jerdl LOS <

05
21.2% ICU Level of Service A
15

0.5 /el = LOS A

GAPROJECTS\3881388.0 1\ TrafficlJune 2010 TIS\388.01 Existing - PM Peak (Weekday).syn
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file://G:/PROJECTS/388/388.01/Traffic/June

11: Route 15 SB On Ramp & Emmitsburg Road
2012 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010

2 2 N A R

MG En YRR Koy £ LN EBR ERE B R ANE T AR S A TR SRR R TR
Lane Confi gurahons ) 4

Volume (veh/h) 0 0 13 203 101 0

Sign Control Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 082 065 08 08 092

Hourly flow rate {vph) 0 0 20 251 17 0

Pedestrians

Lane Width (i)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upstream signal (ft)

pX, platcon unblacked

vC, conflicting volume 408 117 117

vC1, stage 1 conf val

vC2, stage 2 conf vol

vCu, unblocked vol 408 17 117

tC, single (s) 6.4 8.2 4.2

iC, 2 stage (s)

{F {s) 35 33 23

p0 queue free % 100 100 99

cM capacity (veh.'h) 595 840  13%4

Dirécionalrane . 5wt 5L INB A HRSRH > FARIER SRR R
Voiume Total 271 17

Volume Left 20 0

Volume Right 0 0

¢SH 1384 1700

Volume to Capacity 001 007

Queue Length 95th {ft) 1 ]

Control Delay (s) 0.7 0.0

Lane LOS A

Approach Delay (s) 0.7 0.0

Approach LOS

intersaction;summany s e o A R A R
Average Delay 0.5

Intersection Capacity Utilization 21.4% ICU Level of Service A
Analysis Period {min) 15

Overclt LOS = 0.5 *Yer: LOS A

G\PROJECTS\3881388.01\ TrafficlJune 2010 TIS\388.01 2012 Traffic without Dev - PM Peak {Weekday).syn Synchio 7 - Report
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3

11: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010
T

Movemen(33s . . ~'EBL EBR  NBL NBT  SBT . SBR - - Lselord i ¥ REENENE

Lane Configurations J 4

Yolume (vehfh) 0 0 13 300 168 0

Sign Control Siop Free  Free

Grade 0% -2% 2%

Peak Hour Faclor 092 092 065 081 08 092

Hourly flow rate (vph) 0 0 20 370 195 0

Pedestrians '

Lane Width (ff)

Walking Speed (fi/s)

Percent Blockage

Right turn ftare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 606 195 195
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 606 195 195
{C, single (s) 6.4 6.2 42
tC, 2 stage (s)

tF (s) 35 33 23
pl queue free % 100 100 98
cM capacity {vehfh) 457 851 1303
DT on Elane e e N S S e T R S R R R R IR
Volume Total 390 195

Volume Left 20 0

Volume Right 0 0

tSH 1303 1700

Volume to Capacity g0z o

Queue Length 95th {ft) 1 0

Control Delay (s) 0.5 0.0

Lane LOS A

Approach Delay (s) 0.5 0.0

Approach LOS

AlerSecionisummary =+ o . L. G o ea s Seedd St amas e, S igEe S il o F iR
Average Delay 04
Intersection Capacity Ulilization 20.7% ICU Level of Service A
Analysis Period {min) 15
OVeuLL LoS s 0.3 %t = Lo A
G:APROJECTS388\388.01\Traffic\June 2010 TIS\388.01 2012 Traffic with Dev - PM Peak (Weekday).syn Synchro 7 - Report
Page 4



11: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Weekday)

6/15/2010

S T N
MoVementihscnesest" 2o SEBL " “EBR -5 NBL % INBT=2 SBT4GHSER e aF T i B S B el
Lane Configurations g 4
Volume (veh/h) 0 0 14 212 105 0
Sign Control Stop Free  Free
Grade 0% -2% 2%
Peak Hour Factor 092 092 065 081 0.86 092
Hourly flow rate {vph) 0 0 22 262 122 0
Pedestrians
Lane Width (ft)
Walking Speed {it/s)
Percent Blockage
Right turn flare {veh)
Median type None  Mone

Median storage veh)
Upsiream signal (ft)
pX, plalcon unblocked
vC, conflicting votume
vC1, stage 1 conf vol
vC2, slage 2 conf vol
vCu, unblocked vol

427 122 122

427 122 122

{C, single {s) 6.4 6.2 4.2
iC, 2 stage {s)
iF (s) 3.5 33 23
p0 queue free % 100 100 98
cM capacity {veh/h) 579 934 1388
DirectionsLane #i kisa wrNB il £ s SB 7 2R v e piiritoes St b an et NEGRRSRNER AN
Volume Total 283 122
Volume Left 22 0
Volume Right 0 0
CSH 1388 1700
Volume to Capacity 002 Q07
Queue Length 95th (ft) 1 0
Control Delay (s} 07 0.0
Lane LOS A
Approach Delay (s) 0.7 0.0
Approach LOS
InterSBelion; SUmary *-. = Lo - 2 v 2o 3l
Average Delay 0.5
Intersection Capacity Utilization 21.9% ICU Level of Service A
Analysis Period (min) 15
Overwll Lols O.5 *ver s LOS A

G:\PROJECTS\3881388.01\Trafficlune 2010 TIS\388.01 2017 Traffic withcut Dev - PM Peak {Weekday).syn
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11: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010

IR

FIOveTmen (e i E Bl e EBR SN s NB ToR 7R OB The i
Lane Configurations _ d 4

Volume (veh/h) 0 0 14 309 172 0

Sign Contral Stop free  Fres

Grade. ;. . . 0% -2% 2%

Peak Hour Factor 0.92 092 065 0.81 086 0.92

Houlyfowrateiveh) .~ -0 .0~ .22 381 20 0

Pedestrians

Langiwidthic) . T I P R T
Walkmg Speed (ftls)

Peicent Blockage

nght turn flare {veh)

Mgdﬁq typé: . - - +None “None,

Median storage veh)

Upstream'signal (i)

pX, platoon unblocked

vCiconflictingvltime 625 200 200 - S S ' T
vC1, stage 1 conf voi

vC2, stage2 conf vol

vCu, unblocked vol 625 200 200

(Cisingle.(s) | 64 62 42

tC, 2 stage (s)

F:08) 7wt - 35 33 23

p0 queue free % 100 100 98 L
Directionalane #aeastamine Wy 4

Volume Left 22 0

Volurme'Right - : 0 .0

¢SH 1298 1700

Voluie:to:Capacity 002 042 z
Queue Length 95th (/) 1 0

ControiiDefay:(s) 06 00

Lane LOS A

AppioachDelay(s). . 06 00 . L .. S R
Approach LOS

Intersection:Summary Asesigr:ing:

Average Delay

Inlerséction Capacity Utilization 31.0% ICU Level.of Service A

Analysis Peried (min) 15

Overdd Los = 0.9 /et = LoS A

GAPROJECTS13881388.01\TrafficlJune 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Weekday).syn Synchro 7 - Report
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11: Route 15 SB On Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Friday) 6/15/2010
O 20 N N B 4

MOVEEnt At i BB E B R B N B T S B T S B R e e e R

Lane Configurations 4 4

Volume {veh/h) 0 0 17 169 146 0

Sign Control Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 08 090 071 082

Hourly flow rate {vph) 0 0 20 188 208 0

Pedestrians

Lane Width (fi)

Walking Speed {ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 433 206 206

v(1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 433 206 206

tC, single (s) 6.4 6.2 4.2

tC, 2 stage (5)

tF {s) 35 33 23

pQ queue free % 100 100 98

¢M capacity (veh/h) 574 840 1308

Directiontiane # = §a 2 - NS I OB S S R S R S R

Volume Total 208 206

Volume Leit 20 0

Volume Right 0 0

cSH 1308 1700

Volume to Capacity 002 012

Queue Length 35th {ft) 1 0

Contro! Delay (s) 0.9 0.0

Lane LOS A

Approach Delay (s) 03 0.0

Approach LOS

Intarsection Summary s i ranr et R GTAY R e e A0 S R e e R R

Average Delay 04

Intersection Capacity Utilization 24.2% ICU Level of Service A

Analysis Period (min) 15

Overell Lo 0.5 Yot : Los A

GAPROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 Existing - PM Peak (Friday).syn
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file://G:/PROJECTS/388/388.01/Traffic/June

11: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010
2NN T R4

MoVementsw <", =~ - <EBE. -EBR~- NBL-'" NBT'S2fSBT4 i SBR TRl v B S ey

Lane Configurations J 4

Volume (veh/h) 0 0 17 172 149 0

Sign Conkol Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 0.92 0.92 0.85 0.90 0. 0.92

Hourly flow rate {vph) 0 0 20 191 210 0

Pedestrians

Lang Width {ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None  None
Median storage veh)

Upsiream signal (ft)

pX, platoon unblocked

vC, conflicting volume 441 210 210

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 441 210 210

tC, single {s) 6.4 6.2 4.2

tC, 2 stage (s)

tF {s) 35 33 2.3 .

pl queue free % 100 100 98

¢M capacity (veh/h) 569 835 1304

Birectionzliang # 5. -« .- - .9NB 1x. :SBat bl s HEN e B B
Volume Total 211 210

Volume Left 20 0

Volume Right 0 0

cSH 1304 1700

Volume to Capacity 002 012

Queue Length 95th (ft) i 0

Control Delay (s} 0.9 0.0

Lane LOS A

Approach Delay (s) 08 0.0

Approach LOS

IntSrsaction: Summary s e s S R R N R S R TSRS E
Average Delay 0.4

Intersection Capacity Utilization 24.5% ICU Level of Service A
Analysis Period (min) 15

Oversd Los = 0.5 **Yet = Los A

G:\PROJECTS\3881388.0 \TraffichJune 2010 TIS\388.01 2012 Traffic without Dev - PM Peak (Friday).syn Synchro 7 - Report
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11: Route 15 SB On Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010
2 N R A

MG N A T s e B R R S N B N T SR T S SRR S R e R

Lane Configurations d 4

Volume (veh/h) 0 0 17 284 228 0

Sign Control Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 085 0% 071 082

Hourty flow rate (vph) 0 4] 20 316 A 0

Pedestrians

Lane Width (fi)

Walking Speed {ft/s)

Percent Blockage

Right turn flare {veh)

Median type None  None

Median storage veh)

Upstream signal {f)

pX, platoon unblocked

vC, conflicting volume 677 321 xn

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked voi 877 321 321

tC, single (s) 8.4 6.2 4.2

{C, 2 stage (s)

IF (s) 35 33 23

p0 queue free % 100 100 98

cM capacity (veh/n) 414 724 1i84

Direcliontiane #25 ..%". ~ NB 17w 8B S R AT A AR B St

Volume Total 336 32

Volume Left 20 0

Volume Right 0 0

cSH 1184 1700

Volume to Capacity 002 019

Queue Length 95th (ft) i 0

Control Defay (s) 0.6 0.0

Lane LOS A

Approach Delay {s) 06 0.0

Approach LOS

intersecion’ Sumiary e iRt

Average Delay

Infersection Capacily Utilization

Analysis Period {min)

32.2% tCU Level of Service A
15

Overddd L0352 0.3 ¢/l - los A

G\PROJECTS13881388.01\TrafficMune 2010 TIS\388.01 2012 Traffic with Dev - PM Peak (Friday).syn
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11: Route 15 SB On Ramp & Emmitsburg Road _
2017 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010

Sy N 14

Yoyt SO - RT3 ECRT T AR S R S e L e e P e A S TR
MoVEMEnt hismas wais. 7 . EBL .EBR ;. .NBL, LiNBTAz3SBT EASHR S i il s e

Lane Configuralions q 4

Volume {veh/h) 0 0 18 179 155 0
Sign Contrcl Stop Free  Free

Grade 0% 2% 2%

Peak Hour Factor 092 098 08 08 oM 0.92
Hourly flow rate (vph) 0 0 21 199 218 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type MNone  None

Median storage veh)

Upstream signai (ft}

pX, platoon unblocked

v, conflicting volume 460 218 218

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 460 218 218

tC, single (s) 6.4 6.2 4.2

IC, 2 stage (s)

{F {s) 35 33 23

p0 queue free % 100 100 88

cM capacity (veh/h) 554 826 1294

Difections Cane -4 L5l NB Y i OB R BT A S e R A N e
Volume Total 220 218

Volume Left 21 0

Volume Right 0 0

cSH 1294 1700

Volume to Capacity 0.02 013

Queue Length 95th (ft) 1 0

Control Delay (s) 0.9 0.0

Lane LOS A

Approach Delay (s) 0.9 0.0

Approach LOS

Average Delay 0.4

Intersection Capacity Utilization 25.2% ICU Level of Service A
Analysis Period (min) 15

Ove,ra,U\ LS = 0.5 %/l = LoOS A

Synchro 7 - Report
Page 4
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11: Route 15 SB On Ramp & Emmitsbtjrg Road

2017 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010
O N

Movermsntisasesas 55 3 FBL L IEBR uINBLE RN B THEE B T R SBR AR B S I R T R

Lane Configurations ) 4

Volume (veh/h) 0 0 18 pacy 234 0

Sign Contrel Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 08 090 071 082

Hourly flow rate (vph) 0 0 21 323 330 0

Pedestrians

Lane Width (it

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked

vC, conflicting volume 695 330 330

v(1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 695 330 330

tC, single (s) 64 6.2 4.2

iC, 2 stage (s)

tF (s) 35 33 2.3

p0 queue free % 100 100 98

¢M capacity {veh/h) 404 77 1178
Directiors Lanie & 008 BN El SE R R
Volume Total 345 330

Volume Left 21 0

Volume Right 0 0

¢SH 1176 1700

Volume to Capacity 0.0z 019

Queuve Length 95th {fl) 1 0

Control Delay (s} 07 0.0

Lane LOS A

Approach Delay (s) 0.7 0.0

Approach LGS

TR SECHON S UMMIATy e e T e T P R e e e S
Average Delay 0.3
Intersection Capacity Utilization 33.4% ICU Level of Service A
Analysis Period {min) 15

Overath Los= 0.9 *Aet: Los A

G\PROJECTS\3884388.01\Traffic\June 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Friday).syn
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11: Route 15 SB On Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Saturday) 6/15/2010
NN

Movermenticreisrass . . ~EBLL 7.EBRq. L iNBUE sNETA: BT SBRIRE,

Lane Configurations 4 4

Volume (veh/h) 0 0 8 125 97 0

Sign Control Stop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 050 08 078 092

Hourly flow rate {vph) 0 0 12 147 124 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upslream signal (ft)

pX piaioon unblocked

vC, conflicting volume 295 124 124
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 295 124 124
{C, single (s) 6.4 6.2 4.1

1C, 2 stage (s)

tF (s} 35 3.3 22

p0 queue free % 100 100 99

¢M capacity (vehfh) 694 932 1473
Birectionalane #: . % . WNBA - SBAL S Suscipes JER N
Volume Total 159 124

Volume Left 12 0

Volurme Right g 0

¢SH 1475 1700

Volume to Capacity 0.01 0.07

Queue Length 95tn (it) 1 0

Controf Delay {s) 0.6 0.0

Lane LOS A

Approach Delay {s) 0.6 0.0

Approach LOS

INTBrSEtion, SUMMArY s s

Average Delay
Intersection Capacity Utilization 14. 8% ICU Level of Service A

Analysis Periad (min} 15

Duerall Los - 03"k - tos A

GIPROJECTSI3881388 01\ Traffic\June 2010 TIS\388.01 Existing - Sat Peak.syn Synchro 7 - Repoit
Page 4
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11: Route 15 SB On Ramp & Emmitsburg Road
2012 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

O T B 4

MovementisiEss - & L EBL & EBR EIUNBL I ENBT REF S BT SBRSRTRF

Lane Configurations qd 4

Volume (veh/h) 0 0 6 127 99 0
Sign Control Siop Free  Free

Grade 0% -2% 2%

Peak Hour Factor 092 092 050 08 078 092
Hourly flow rate {vph) ] 0 12 149 127 0
Pedestrizns -

Lane Width (ft)

Walking Speed {ft/s)

Percent Blockage

Right turn flare {veh)

Median type None  None

Median storage veh)

Upstream signal (f)

pX, plateon unblocked

vC, conflicting volume 300 127 127
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 300 127 127
tC, single (s) 6.4 6.2 4.1
IC, 2 stage {s)

i (s) 35 33 22
p0 queue free % 100 100 99
cM capacity (veh/h) 630 929 1472

DIrECon Lane e e er AN A OB S e’

Volume Total 161 127

Volume Left 12 0

Volume Right 0 0

¢SH 1472 1700

Volume to Capacity 001 007

Queue Length 95th (f) 1 0

Control Delay (s) 0.6 0.0

Lane LOS A

Approach Delay (s) 06 0.0

Approach LOS

IRIBFeBChon SUmMary x5 e el YA SR S e S e P e B S R
Average Delay 0.3

Intersection Capacity Utilization 14.9% ICU Level of Service A
Analysis Period (min) 15

OV&\‘&.UL L5 = 0.3 Vet Los A

GA\PROJECTS\388\388.0 1\ Trafficllune 2010 TIS\388.01 2012 Traffic without Dev - Sat Peak.syn Synchro 7 - Report
Page 4
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11: Route 15 SB On Rémp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010
O T N N

MOVEMENt b _EBL . :EBR : NBU - NBT.ISBT# 4 SBRNEEFIEEA iR e

Lane Configurations ) 4

Volume (ven/h} 0 0 B 258 185 0

Sign Control Stop Free  Free

Grade 0% 2% 2%

Peak Hour Factor 092 092 050 085 078 092

Haourly flow rate {vph) 0 0 12 304 237 0

Pedestrians

Lane Width {f})

Walking Speed {ft's)

Percent Blockage

Right turn flare (ven)

Median type None  None

Median storage veh)

Upstream signal (it)

pX, platoon unblocked

vC, conflicting volume 565 237 237
vC1, sfage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked val 565 237 237

tC, single (s) 6.4 6.2 4.1

{C, 2 stage (s}

tF (s) 35 33 22

p0 queue free % 100 100 99

cM capacity (veh/h) 485 807 1342

Dirschionfbane iz v, 4 . NBY -8B W . 3 iried  nd o R R e R R D
Volume Total 316 237 ‘

Volume Left 12 0

Volume Right 0 0

¢SH 1342 1700

Volume to Capacity 0.01 0.14

Queue Length 95th (ft) 1 0

Conirof Dedfay (s) 0.4 0.0

Lane |.OS A

Approach Delay {s) 04 0.0

Approach LOS

Average Delay .

Intersection Capacity Utilization 21.7% ICU Level of Service A
Analysis Period {min) 15

Oveth Lots 0.2 *Ael = Los A

GIPROJECTS13881388.01\Traffic\June 2010 TIS\388.01 2012 Traffic with Dev - Sat Peak.syn Synchro 7 - Report
Page 4



11: Route 15 SB On Ramp & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010

N

Movement ik 431 2. L ~EBL ¥ SEBRAFSNBLATNBT AR SR AR SER T e ie s TR
Lane Configurations d 4

Volume (vehth) 0 0 8 133 103 0
Sign Control Stop Free  Free

Grade 0% 2% 2%

Peak Hour Factor 082 092 050 08 078 092
Hourly flow rate {vph) 0 0 12 156 132 0
Pedestrians

Lane Width {ft)

Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median slorage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 313 132 132
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, Unblocked vol 313 132 132

tC, single {s) 5.4 6.2 41

1C, 2 stage (s)

tF {s) 35 33 2.2

p0 queue free % 100 100 99

cM capacity {veh/h) 679 923 1465
Directiont ane # 55 Loy NB I I S8 S R R e
Volume Total 168 132

Yolume Left i2 ¢

Volume Right 0 0

cSH 1465 1700

Volume to Capacity 0.01 0.08

Queue Length 95th (f) 1 0

Control Delay (s) 0.8 0.0

Lane LOS A

Approach Delay {s) 0.6 0.0

Approach LOS

TR ST SR T R R e R T A
Average Delay 0.3

intersection Capacity Utilization 15.2% ICU Level of Service A
Analysis Period (min) 15

Overed LOS < 0.3 Secs 1o Los A

G\PROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 2017 Traffic without Dev - Sat Peak.syn Synchro 7 - Report
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11: Route 16 SB On Ramp & Emmitsburg Road

2017 Traffic Volumes with Development - PM Peak (Saturday)

6/15/2010

AN N

.t

MovemEnt e e et & E BN EBRA N B S N T A S T A SO R R N A e L S R

t 4 <

Lane Configurations

Volume {veh/h) 0
Sign Contral Stap
Grade 0%
Peak Hour Factor 0.92
Hourly flow rate {vph) 0
Pedestrians

Lane Width (ft}

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type

Median storage veh)
Upstream signal (it}
pX, platoon unblocked

q +

0 6 264 189 0
Fres Free
-2% 2%

092 050 08 078 092
0 12 N 242 0

None  None

vC, conflicing volume 577 242 242

vC1, sfagé 1 conf vol

vC2, slage 2 conf vol

vCu, unbtocked vol 577 242 242

tC, single (s) 8.4 8.2 4.1

iC, 2 stage (s)

tF (s) 3.5 3.3 2.2

p0 queue free % 100 100 99

¢M capacity {veh/h) 478 801 1336

Dirgctiondliane #abstsis L SsiNB T L SIS ReL E A RE ER R  E
Volume Total 323 242

Volume Left 12 0

Volume Righ 0 0

¢SH 1336 1700

Volume to Capacity 001 014

Queue Length 95th {ft) 1 0

Contro! Delay (s) 0.4 0.0

Lane LOS A

Approach Delay {) 04 0.0

Approach LOS

IRtE S alion LT ATy 28 e e A R R e
Average Delay 0.2

Intersection Capacity Utilization 22.0% ICU Level of Service A
Analysis Period (min) 15

Overn.u Los = 0.2 "*Ae= LoOS A

G\PROJECTS\3881388.01\TrafficMune 2010 TIS\388.01 2017 Traffic with Dev - Sat Peak syn
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13: Route 15 NB Off Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Weekday) 6/15/2010
O T T 2 e N N SR I A4

MOVEment A e e E B B TR E R SWE W TR BR N BN B IR R B ST RE TR

Lane Configurations & T )

Volume (veh/h) 147 0 11 0 0 0 0 B85 37 33 87 il

Sign Control Stap Slop Free Free

Grade 3% 0% 2% -2%

Peak Hour Faclor 080 025 069 092 092 0% 092 086 082 069 084 092

Hourly flow rate (vph) 184 0 16 0 0 0 0 78 60 48 80 0

Pedestrians

Lane Width (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median slorage veh)

Upstream signal (fl)

pX, platoon unblocked

vC, conflicting volume 281 3 80 281 281 105 80 135

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 281 311 80 281 281 105 80 135

tC, single (s) 7.1 6.5 6.3 7.1 6.5 6.2 4.1 41

tC, 2 stage {s)

tF {s) 35 4.0 34 3.5 4.0 33 2.2 22

pQ queue free % 72 100 98 100 100 100 100 97

cM capacity (veh/h) 656 587 961 647 610 954 1531 1443 .

Dirgeton A iane # & e B AN B R OB e B R R R S ST T RN

Votume Total 200 135 128

Volume Left 184 0 48

Volume Right 16 60 0

cSH 673 1700 1443

Volume to Capacity 030 008 003

Queue Length 95th (ft) 31 0 3

Cantrol Delay {s) 126 0.0 3.0

Lane LOS B A

Approach Delay (s) 126 0.0 30

Approach LOS B

I TSEehOn SUMMATY ol s R R R R

" Average Delay
Intersection Capacity Utilization

Analysis Period {min)

6.3

27.5%

15

ICU Level of Service

Ove.rall LOS = &9 et s Los A

A
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13. Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010
ey v ANt N

Movemént®iss ...+ . EBL EBT EBR  WBL . WBT- WBR [ :NBLY-:-NBT . .:NBR. i iSBL¥:-3SBTHZSBR

Lane Configurations & 1 )

Volume (veh/h) 150 0 11 0 0 0 0 66 38 3 68 0

Sign Cantrol Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 080 025 069 092 092 Q092 082 08 062 069 084 092

Hourly flow rate (vph) 188 0 16 0 0 0 0 77 61 49 81 0

Pedestrians

Lane Width {ft}

Walking Speed (f/s)

Percent Blockage

Right turn flare (veh}

Median type . None Naone
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 287 318 81 287 287 107 81 138

vC1, stage 1 conf vol

vC2, slage 2 conf vol

vCu, unblocked vol 287 318 81 287 287 107 81 138

{C, single (s) 7.1 6.5 6.3 71 8.5 6.2 4.1 4.1

tC, 2 stage (s}

tF (s) 35 4.0 34 3.5 4.0 33 2.2

p0 queue free % 7 100 g8 100 100 100 100

cM capacity (veh/h) - 850 581 960 641 805 952 1529

Dirschonalane # 5t 4 S EB NG A B SR S e R B I R T e

Volume Total 203 138 130

Volume Left 188 0 49

Volume Right 18 61 0

GSH 666 1700 1440

Volume to Capacity 0.31 008  0.03

Queue Length 95th {ft) 32 0 3

Control Delay (s) 12.8 0.0 3.0

Lane LOS B A

Approach Delay (s} 12.8 0.0 3.0

Approach LOS B

Intéfsection Summary . - T S L s sTrANEARE

Average Delay 6.3

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period {min) 15

O vereh LOS ® £.Y4 e Los A

G\PROJECTS\3881388 01\ TrafficMune 2010 TIS\388.01 2012 Traffic without Dev - PM Peak {Weekday}.syn Synchre 7 - Report
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13: Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak.(Weekday) 6/15/2010
S N N T

Movement#.. -~ EBL . EBT : EBR ~ WBL . .WBTTWBRSRINBIHYNBTRRENER F B TSBTEEISER

Lane Configurations s 1 d

Volume (veh/h) 243 0 1 0 0 0 0 70 98 A 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 080 025 069 092 Q92 092 082 086 069 084 092

Hourly flow rate {vph}) 304 0 16 0 0 0 0 81 142 85 0

Pedestrians

Lane Width (1)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median lype None None

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 481 511 85 481 481 112 85 143

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 481 511 85 481 481 112 85 143

tC, single {s) 7.1 6.5 8.3 7.1 6.5 6.2 4.1 4.1

IC, 2 stage (s}

tF (s) 35 4.0 34 35 40 33 2.2 22

10 queue free % 34 100 98 100 100 100 100 a0

¢M capacity {veh/h) 459 422 955 453 439 946 1525 1434

Direction? Canie. Rt et EBY SHNB E BT Teln Bt R A B R B T B

Volume Total 320 143 227

Volume Left 304 0 142

Volume Right 16 61 0

cSH 471 1700 1434

Volume to Capacity 088 008 010

Queue Length 95th (f) 125 0 8

Control Delay (s) 27.2 0.0 5.2

Lane LOS D A

Approach Delay (s) 27.2 0.0 5.2

Approach LOS ]

intersactiontStmmary B B e S o U S e S R R P

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

-

Overd.\ Los =

14.3

36.6%

15

J¥.7 ¢%eer = Los B

ICU Level of Service
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13: Route 15 NB Off Ramp & Emmitsburg Road

2017 Traffic Volumes without Development - PM Peak (Weekday) 6/15/2010
O T S N B

MOVEEN s Zenetins it R EBL M EBTERSEBR AW RAWE THE WER S NE R CEN ST NBR S SR T /SBTHEESER

Lane Configurations s s )

Volume (veh/h} 156 0 12 0 0 0 0 69 39 35 71 0

Sign Controf Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 080 025 068 092 092 082 092 086 062 089 0B84 092

Hourly flow rate {vph) 195 0 17 0 0 0 0 80 63 51 85 0

Pedestrians

Lane Wicth (ft)

Walking Speed (it/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 298 329 85 298 298 112 85 143

vC1, stage 1 conf vaol

v(2, stage 2 conf vol

vCu, unblocked vol 298 329 85 298 298 112 85 143

{C, single (s) 71 8.5 6.3 74 6.5 6.2 41 41

tC, 2 stage (s)

tF (s) 35 4.0 34 35 4.0 3.3 22 2.2

p0 queue free % 69 100 98 100 100 100 100 96

¢M capacity (veh/h) 639 572 955 629 536 947 1525 1433

DirectionjLane 4 somrna s SANBA Y sB TSRS :

Volume Total 212 143 135

Volume Left 195 i\ 51

Volume Right 17 63 0

cSH 656 1700 1433

Volume to Capacity 032 008 004

Queue Length 93th {) 35 0 3

Control Delay (s) 13.1 0.0 3.0

Lane LOS 8 A

Approach Delay (s) 13.1 0.0 3.0

Approach LOS B

IRtaTSeetion Summary e T e B R R O e T e

Average Delay
Intersection Capacity Utiirzation
Analysis Period {min)

6.5
28.4%
15

ICU Level of Service

Overal Lose 6.6 s LOS A

A
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13: Route 15 NB Off Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Weekday) 6/15/2010

O TR 2 N N . S A 4

R e Bl e BT EOREA

Lane Conﬁgurations & B d
Volumie (vehm) - 249 0 12 0 0 0 ‘0 73 9 88 .74 <70
Sign Control Stop Stop Free Free
Grade ™ x4, 3% 0% 2% . SREYY S
Peak Hou actor 080 025 069 092 092 092 092 086 062 069 084 092
Hourty flow Tate (vph) 311 0 17 0 0 0 0. 8 63 143 88 0
Pedestrians

Lane Width'{ft

Waiklng Speed {ft/s)

Pércent Blockage

Rightiurn flare (veh) )

Median; typeq Tl i Fozi Cep ot -+ o None . None i
Median storage veh) )

Upstreaim signal (1) ST e S R

pX, plaloon unblocked ) . ; _ ‘
vCrconflicingvolume™ - 491, 523 i8¢ .e4QM 1HOL cWIBLT w883 wT i Y4BT HE
vC1 slage 1 conf vol

VG2, stage 2 conf vol

vCu, unblocked vo! 49 523 88 491 491 116 88 148

tCisingle(s)= ", 74 B5 637 .74 .65 82 41 44
{C, 2 stage (s}

fEs) .35 40 34 35 40 33 22 . 22 . s
pO queue free % K] 100 98 100 100 100 100 80 .
¢M capacity.(vehvh) 451 415 951 445 1433 - 941 1520 ' ©4428 i VR
DITECHON | LANG i et e E BT TREND S OB e BT : e
VolumeTotal 329 W8 232

Volume Lefi N 0 143 .
Volime Right’ 17 83 =0 TR A bl
cSH 464 1700 1428

Voliimé o Capacity. 071 0095 5080 SIEEE L 8 ke B R et 2 b g 0 e arhl <HRn hea
Queue Length g5th (ﬂl 137 0 8 )

ControlDelay (s) - C 295 0 S00-EESA e T VAR S heik iR A Y e T
Lanp LOS D A

ApproachDelay (s) - 25 00 517

Approach LOS D

Intersection; Summary s sl it pril e S SR RS

Average Delay 15. 4 7 .
litersectitn:Capacity Uiilization 37.2% . .. ~ICULeyel of Service A TR
Analysis Period (min) 15

Overald LOS< /5.0 et s Los C

G:{PROJECTS\3881388.01\TraffictJune 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Weekday).syn Synchro 7 - Report
Page 5



13: Route 15 NB Off Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Friday) 6/15/2010
S P el N N A S . T

Moverrienti#d, =28l Y CEBL CEBT. | EBR. v WBERAWBTAMWER BNECFEINGT SRONER SR SRS S TEERSER

Lane Configuraticns & 1 4

Volume (veh/h) 13 0 4 0 0 0 0 76 39 64 70 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 086 025 050 0% 082 082 092 075 08t 084 088 092

Hourly flow rate (vph) 152 0 8 0 0 0 0 100 48 76 80 Q

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None Nane

Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, confiicting volume 356 380 80 356 356 124 80 148

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 356 380 80 356 356 124 80 148

iC, single (s) 7.2 6.5 6.5 7.1 6.5 6.2 4.1 4.2

IC, 2 stage (s)

tF (s) 35 40 35 35 4.0 33 22 2.3

p( queue free % 73 100 99 100 100 100 100 95

cM capacity (veh/h) 569 525 920 573 542 932 1531 1397

DireCliony Lane # iy F £ Byl e NS e SR S S e e

Volume Total 160 148 156

Yalume Left 152 0 76

Volume Right 8 48 0

cSH 580 1700 1397

Volume to Capacity 028 009 005

Queue Length 95th (ft) 28 0 4

Control Delay (s) 138 0.0 4.0

Lane LOS B A

Approach Delay (s) 13.6 0.0 4.9

Approach LOS B

Intersection:Simmary <~ : A T

Average Delay 6.0

Intersection Capacity Utilization 28.1% ICU Level of Service A

Analysis Period (min) 15

Overdd LOS = g 2 %= Laos A

GAPROJECTS\3881388.01\Traffic\June 2010 TIS\388.01 Existing - PM Peak (Friday).syn Synchro 7 - Report
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13: Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010
N e R

MoVement 5 et s R E BT R E B R B B W TR e R e S SN B T NE R R S B R SE RS SR

Lane Configurations Y T d

Volume (vehth) 133 0 4 0 0 0 0 77 40 65 71 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% 2%

Peai Hour Factor 08 025 05 092 092 092 0% 076 081 084 088 092

Hourly fiow rate (vph) 155 0 8 0 0 0 0 101 49 77 81 0

Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn fiare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 361 386 81 361 361 126 81 151

vC1, stage 1 conf vol

vC2, stage 2 conf val

vCu, unblocked vol 361 386 81 361 361 126 81 151

tC, single {s) 7.2 6.5 6.5 71 6.5 6.2 4.1 42

tC, 2 stage (s)

tF (s 3.5 4.0 3.5 35 4.0 33 22 2.3

p0 queue free % 73 100 99 100 100 100 100 94

cM capacity (veh/h} 563 520 919 568 537 930 1530 1394

DirechionsLane & B e B N B R OB R S e S N S S R

Volume Total 163 151 158

Volume Left 155 0 77

Volume Right 8 49 0

¢SH 574 1700 1394

Volume to Capacity 028 009 €06

Queue Length 95th (ft) 29 0 4

Control Delay {s) 137 0.0 40

Lane LOS B A

Approach Delay {s) 13.7 0.0 40

Approach LOS B

TRIETSBOtOm, SUMMIATY S -t & SR

e R e S o e e SR

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

(iverel LOS

28

-

6.1
3%
15

ICU Level of Service

6.2 Stz L0OS A

A
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13: Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010
Ay v AN A2 Y

MOVEMENT tererr s C L EBT S HEBR Y S WBLHEWE T UWER S NE NS T ENER e S R SRTARESER

Lane Configurations & T i

Volume (veh/h) 241 0 4 0 0 0 0 81 40 140 75 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% 2%

Peak Hour Factor 086 025 050 092 092 092 092 076 081 0B84 08 092

Hourly flow rate (vph) 280 0 8 0 0 0 0 107 43 167 85 0

Pedestrians

Lane Width {ff)

Walking Speed (ft/s)

Percent Blockage

Right turn flzre (veh)

Median kype None None

Madian storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume - 550 575 85 050 550 131 85 156

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, uablocked vol 550 575 85 550 550 131 85 156

tC, single {s) 7.2 8.5 6.5 7.1 6.5 6.2 4.1 42

tC, 2 stage (s)

{F (s) 35 4.0 3.5 5 4.0 33 2.2 2.3

pC queue free % 30 100 99 100 100 100 100 88

oM capacity {veh/h) 400 379 914 404 392 924 1524 1388

DireCUONE LaNe # i e e e Bl AAN B i i O e R

Volume Total 288 156 252

Volume Left 280 0 167

Volume Right 8 49 0

¢SH 407 1700 1388

Volume to Capacity 071 0.09 012

Queue Length 95th (ft) 134 0 10

Controt Delay (s} 327 ¢.0 5.8

Lane LOS D A

Approach Delay (s) 327 0.0 5.6

Approach LOS o

Intérsiction Simmary * - S o T -

Average Defay 15.6

Intersection Capacity Utllization 42.0% ICU Level of Senvice A

Analysis Period (min) 15

() vereld

Las /5.9 e Los C

G\PROJECTS13881388. 01\ Traffic\dune 2010 TIS\388.01 2012 Traffic with Dev - PM Peak (Friday).syn
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13: Route 156 NB Off Ramp & Emmitsburg Road
2017 Traffic Volumes without Development - PM Peak (Friday) 6/15/2010

A ey v NN b A2y

Movemnentes Sist -4 £ FE B BT E B R W R W T S WER SN O B N BT A NB RS SR SE TR SR
Lane Configurations BN T d

Volume (veh/h) 139 0 4 0 0 0 0 81 41 68 74 0
Sign Contral Stop Stop Free Free

Grade 3% (% 2% -2%

Peak Hour Facior 08 D25 05 092 D92 0g2 092 076 081 084 088 092
Hourly flow rate (vph) 162 0 8 0 0 0 o 107 51 81 84 0
Pedestrians

Lane Width {ft)

Walking Spesd {fi's)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting votume 378 403 84 378 378 132 84 157
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 378 403 84 378 378 132 84 157
tC, single (s) 7.2 6.5 6.5 7.1 6.5 6.2 41 4.2
{C; 2 stage (s)

tF (s) 35 4,0 3.5 35 4.0 3.3 2.2 23
p0 queue free % 7 100 99 100 100 100 100 94
cM capacity (veh/h) 548 507 915 552 525 923 1525 1387
DifgctionzLane 4 . HEBHSINB T SE R A R  RraR e N
Volume Total 170 157 165

Volume Left 162 0 81

Volume Right 8 | g

cSH 558 1700 1387

Volume to Capacity 030 009 006

Queue Length 95th (ft) 32 0 ]

Confrof Detay (s) 14.2 0.0 40

Lane LOS B A

Approach Delay (s) 14.2 0.0 4.0

Approach LOS B

et mary ™ o7 R e e

Average Delay 6.3

Intersection Capacity Utilization 32.4% ICU Level of Service A
Analysis Period (min) 15

Overalk LOS = (.94 Vet = Los A

GAPROJECTS\A88\388.01\Traffic\June 2010 TIS\388.01 2017 Traffic withaut {jev - PM Peak (Friday).syn Synchro 7 - Report
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13: Route 15 NB Off Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Friday) 6/15/2010

Ay v NN MY

MoV Ement T e PR BT FEBR S WEL A W T B R R N B N T NBR B R SO PRER SR TRAISER

Lane Configurations s B e

Volume (veh/h) 247 0 4 0 0 0 0 85 41 143 78 0
Sign Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 08 025 050 092 092 092 082 076 081 084 088 092
Hourly flow rate {vph) 287 0 8 0 ] 0 0 112 51 170 89 -0
Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (vah}

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting volume 566 592 89 566 566 137 89 162
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 566 592 8 566 566 137 89 162
tC, single (s} 7.2 6.5 6.5 7.1 6.5 8.2 41 4.2
tC, 2 siage (s)

tF (s) 35 4.0 35 33 4.9 33 2.2

p0 queue free % 26 100 99 100 100 100 100

cM capacity (vehih) 389 370 910 393 382 917 1520

Direction liane # S8 S E BT S N B A S B e e R S R D R SR R e
Volume Total 295 162 259

Volume Left 287 0 170

Volume Right 8 51 0

cSH 395 1700 1381

Volume to Capacity 075 010 012

Queue Length 95th (ft) 50 0 "

Control Delay (s) 36.5 6.0 5.6

Lane LOS E A

Approach Delay (s) 36:5 0.0 56

Approach LOS E

INMEFECHON SUmMary. .~ Sakrmcin 2o i n i (R S R SRR

Average Delay 171

Intersection Capacity Utilization 42.9% ICU Leve! of Service A
Analysis Period {min) 15

Over«ll LoSs /72.Y “%el\= Los C

GAPROJECTS\3861388.01\Trafficltune. 2010 TIS\388.01 2017 Traffic with Dev - PM Peak (Fricay).syn Synchro 7 - Report
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13. Route 15 NB Off Ramp & Emmitsburg Road

Existing Traffic Volumes - PM Peak (Saturday) 6152010
Ay v ANt A2 ]S

MOVemen Barei . 4 T EB L PR T PO RER W B TR WER SR N NE AR NBR T2 SR SR SR

Lane Configurations & T 4 '

Volume (vehth) 84 g 3 0 0 0 0 45 19 51 56 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% 2%

Peak Hour Faclor g84 025 038 092 092 092 092 (080 0B 08 C70 092

Hourty flow rate {vph) 100 0 8 0 0 0 0 96 28 80 80 0

Pedestrians

Lane Width (1Y)

Walking Speed {it/s)

Percent Blockage

Right turn fiare {veh)

Median type Nene Nane

Median storage veh)

Upstream signal (ft}

pX, platocn unblocked

vC, corflicting volume 270 284 80 270 270 70 80 84

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 270 284 80 270 270 70 80 84

tC, singfe (s) 7.2 8.5 6.2 71 65 . 6.2 41 4.1

tC, 2 stage {s)

tF (s) 35 4.0 33 35 40 33

p0 queue free % 85 100 99 100 100 100

cM capacity (veh/h) 656 603 986 660 614 998

DifECHOnELANE B s T s E Byl e NEA EE S B B R R iR

Volume Total 108 84 140

Volume Left 100 0 60

Velume Right 8 28 0

¢SH 672 1700 1525

Volume to Capacity 016 005 0.04

Queue Length 95th (i) 14 0 3

Control Delay (s) 114 0.0 34

Lane LOS B A

Approach Delay (s) 114 0.0 3.4

Approach LOS B

BT SECHOT IOUMMATY P rra s b AP et AT

51

Average Delay .

Intersection Capacity Utilization 23.9%

Analysis Period (min) 15
O veredk LOS ¢

EERIE R e
ICU Level of Service A
L2 el = Los A

GAPROJECTSVIB8\388.0 N\ TraifictJune 2010 TIS\388.01 Existing - Sat Peak.syn
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13: Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010
S R 2 N B S R

Movementses, - araas ey F B R ERT AR E BR A WEL R W TR W R N RN BT B NER S S L A SBTRERSER

Lane Configuraticns s T d

Volume (veh/h) 85 0 3 0 0 0 0 46 19 52 57 0

Siga Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 084 025 Q38 092 0% 092 092 080 068 08 070 092

Hourly flow rate (vph) 101 D 8 0 0 0 0 58 28 61 81 0

Pedestrians

Lane Width (f)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None
Median storage veh)

Upstream signal (ft}

pX, ptatoon unblocked

vC, conflicting volume 275 285 81 275 275 71 81 85

vC1, slage 1 coni vol

vC2, stage 2 conf vol

vCu, unblocked vol 275 289 &1 275 275 71 81 85
tC, single (s) 7.2 6.5 6.2 7.1 6.5 6.2 4.1 4.1
tC, 2 stage (s)

tF (s) 35 4.0 33 3.3 4.0 33 22 22
p0-queue free % 84 100 99 100 100 100 100 96
cM capacity (veh/h) 650 599 984 8535 610 897 1529 1524
Diractioniiane s shacetran LB RENBHESISEISREEHTE FE g =
Volume Total 109 85 143

Volume Left 101 0 61

Volume Right 8 28 0

cSH G667 1700 1524

Volume to Capacity 016 005 0.04

Queue Length-95th (ft) 15 0 3

Control Delay (s) 1.5 0.0 34

Lane LOS B A

Approach Delay {s) 115 0.0 34

Approach LOS B

RiSTseSton Summay S 2 L D R S S R R
Average Delay 5.1

Intersection Capacity Utilization 24.1% ICU Leve! of Service A

Anaiysis Period (min) 15

Overr..u L0s - €3 %Y s Los A

G:\PROJECTS\3881388.01\TrafficiJune 2010 TI1S1388.01 2012 Traffic without Dev - Sat Peak.syn Synchro 7 - Report
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13: Route 15 NB Off Ramp & Emmitsburg Road

2012 Traffic Volumes with Development - PM Peak (Saturday) 6/15/2010
Aoy v AN A2 LY

Movermentifee. L E B BT R BR W B W B T A WER BN B BB T NBRE A SR SR TIRE SR

Lane Configurations s T 4

Volume (veh/h) 2 0 3 0 0 0 0 51 19 134 61 0

Sign Contral Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 0B84 025 038 092 082 082 D92 (08 088 08 070 092

Hourly flow rate (vph) 251 0 8 0 0 0 0 64 - 28 158 87 0

Pedestrians

Lane Width ()

Walking Speed {ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal {f1)

pX, platoon unblocked

vC, conflicting votume 480 494 87 480 480 78 87 92

vC1, stage 1 conf vol

vC2Z, stage 2 conf vol

vCu, unblocked vol 480 494 87 480 480 78 87 92

{C, single (s) 7.2 8.5 6.2 71 6.5 6.2 41 4.1

IC, 2 stage (s}

tF (s) 35 4.0 33 3.5 4.0 3.3 22 2.2

pQ queue free % 44 100 99 100 100 100 100 90

oM capacity {veh/h) 452 429 977 456 4Y7 98¢ 1522 1516

Directionsicane f#ammr s P EB Y NB Y R S B S R e R R R S R T e e e

Volume Total 259 92 245

Volume Left: 251 0 158

Volumme Right 8 28 0

cSH 459 1700 1516

Volume to Capacity 056 005 Q.10

Queue Length 85th (ft) 85 0 9

Conlrol Delay (s) 225 0.0 52

Lane LOS C A

Approach Delay (s) 22.5 0.0 5.2

Approach LOS C

FRTecra sty oo arm i o T o R gy ZE Rilas

I {ETSECtiON S UMMATy st s g e oar
Average Delay

Intersection Capacity Utilization

ICU Level of Service A

35.8%
Analysis Period (min) 15

Overel LoS: /2.2 **Yels Los B

Synchra 7 - Report
Page 5
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13: Route 15 NB Off Ramp & Emmitsburg Road

2017 Traffic Volumes without Development - PM Peak (Saturday) 6/15/2010
o NI N S TR

MoVEmen SR e EBE RS EB T EBR S WBI I WE R WER Zr SN B NS TS INBR I So I SETEEESRR

Lane Configurations s t )

Volume (veh/h) 88 0 3 0 0 0 Q 48 20 54 59 0

Sign Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 08¢ 025 038 0% 0% 092 092 08 068 08 070 092

Hourly flow rate (vph) 106 0 8 D 0 0 0 &0 28 64 84 0

Pedestrians

Lane Width (f)

‘Walking Speed (fi/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

vC, conflicting valume 286 301 84 286 286 75 84 89

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 288 301 &4 256 266 75 84 89

tC, single (s) 7.2 6.5 5.2 7.1 8.5 6.2 4.1 4.1

iC, 2 stage (s)

tF (s) 35 4.0 33 3.5 40 33 2.2 22

pC queue free % 83 . 100 99 100 100 100 100 96

cM capacity {veh/h) 639 589 880 544 601 992 1525 1519

DiFEClior Laiie i roeehe ek Gt O3 e N3 OB et R O

Volume Total 114 89 148

Volume Left 106 0 64

Velume Right 8 29 0

cSH 655 1700 1519

Volume to Capacity 017 005 004

Queue Length 95th (ft) 16 0 3

Control Delay {s) 1.7 0.0 34

Lane LOS B A

Approach Delay (s) 1.7 0.0 34

Approach LOS B

rterselion SUMMaTy Ja: Fas JSHAnAT et R R L e B e

Average Delay 5.2

Intersection Capacity Utilization 24.5% ICU Level of Service A

Analysis Period (min) 15

Ovemu LOsSe 3% Y= Los A

Synchro 7 - Report
Page 5
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13: Route 15 NB Off Ramp & Emmitsburg Road
2017 Traffic Volumes with Development - PM Peak (Saturday) . 6/15/2010

A sy v AN ALY

e e S S T R Y VB LS W T VR T ND S NE TSN ER S S GBI S B TAISER
Lane Configurations sy T 4

Volume (veh/h) 215 -0 3 0 0 0 0 53 20 136 83 0
Sign Control Stop Stop Free Free

Grade 3% 0% 2% -2%

Peak Hour Factor 084 025 038 092 092 092 0692 08 068 085 070 092
Hourly flow rate (vph) 256 0 8 0 o "0 0 B6 29 160 80 0
Pedestrians

Lane Width {it)

Walking Speed (ft/s)

Percent Blockage

Right turn flare {veh)

Median type None None
Median storage veh)

Upstream signal {ft)

pX, platoon unblocked

vC, conflicting volume 491 508 90 491 491 81 90 96

vC1, stage 1 conf vel

vCe; stage 2 conf vol

vCu, unblocked vol 491 506 a0 49 491 81 90 96

tC, single (s) 1.2 6.5 6.2 74 6.5 6.2 4.1 41

tC, Z stage (s)

tF (s) 35 40 33 35 40 33 22 2.2

p0 queue free % 42 100 99 100 100 100 100 89

cM capacity (veh/h) 443 422 973 448 430 985 1518 1511

Direchion:iane # Pl S E B RN G s B A R v iy 32

Volume Tétal 264 95 250

Volume Left 256 0 160

Volume Right 8 29 0

cSH 451 1700 1514

Volume to Capacity 05¢ 006 011

Queue Length 95th (ft) 92 0 9

Control Delay (s) 238 0.0 52

Lane LOS C A

Approach Delay (s) 23.6 0.0 5.2

Approach LOS C

TR ETS e HON S UM ATy S AR e e e SR e |

Average Delay 12.4

intersection Capacity Utiization 36.3% ICU Level of Service A

Analysis Period {min) 15

Overa,ll Los: 12.6 A Los B

G:\PROJECTS\3881388.01\TraffickJune 2010 TIS\388.01 2017 Traffic with Oev - Sat Peak.syn Synchra 7 - Report
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Steve Austin

From: Hunter, Williarmn [wihunter@state.pa.us]
Sent: Wednesday, January 13, 2010 13:09
To: Steve Austin

Subject: log #9055 Crash Data Request

lanuary 13, 2009

Mr. Steven D. Austin

Senior Traffic Technician
Transportation Resource Group, Inc.
204 North George Street

Suite 110

York, PA 17401
steveaustin@consulttrg.com

Re:  Crash Data - Cumberland Township, Adams County
CISAD Log No. 9055

Dear Mr. Austin:

Please note that there were no reportable crashes for a five year period starting from January 1, 2004

- through December 31, 2008 for Emmitsburg Road (5.R. 3001) from Segment / Offset 0080 / 1038 to

Segment / Offset 0090 / 0078 in Cumberland Township, Adams County and subsequently no reports were
generated for it.

William G. Hunter | Crash Reporting Manager &
PA Department of Transportation K\)\ﬁ
Bureau of Highway Safety and Traffic Engineering

P O Box 2047 | Harrisburg, PA 17105-204
Phone: 717-787-2855 | Fax: 717-783-8012
www.dot.state.pa.us



mailto:wihunter@state.pa.us
http://www.dot.state.pa.us

Steve Austin

From: Hunter, William [wihunter@state. pa.us]
Sent: Tuesday, March 23, 2010 14:07

To: Steve Austin

Subject: log #9228 - Crash Data Request

March 23, 2010

Mr. Steven D. Austin

Senior Traffic Technician
Transportation Resource Group, Inc.
204 North George Street, Suite 110
York, PA 17401-1108
steveaustin@consulttrg.com

Re: Crash Data - Freedom Township, Adams County
CISAD Log No. 9228

Dear Mr. Austin:

No crashes were found for Emmitsburg Road, from segment 0030 at offset 2974 through segment 0050 at
offset 1290, for the five year period starting from January 1, 2005 through December 31, 2009.
Conseguently, no reports were generated,

If you have any questions, please feel free to contact Steve Fink at (717) 783-2295.

William G. Hunter | Crash Reporting Manager
PA Department of Transportation

Bureau of Highway Safety and Traffic Engineering
P O Box 2047 | Harrisburg, PA 17105-2047
Phone: 717-787-2855 | Fax: 717-783-8012

www.dot.state.pa.us


mailto:wihunter@state.pa.us
http://www.dot.state.pa.us

Mason-Dixcn Resorts and Casino / Transportation Impact Study

Appendices

et
F_}*:--.‘!.; i q“i‘:‘f:‘ :"gﬂ, y ﬁ' 5. 4:”.,,1
bRy gﬁ,d e Egguggﬁ%% P
oot S IR L T T R S SRR
M %‘ SR (R < :.J%%ﬁ"%?ﬁﬁﬁ 23 "%ﬁ'

S S
= “f’.‘.u; ot %1" \Zi.rr T
B

¥
0% =
R o
o L ;:‘?'
; .

A S At 25

TRANSPORTATION RESOURCE GROUR INC,

32

sishjeuy sue wn}




Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 46, Chapler 11.17.4 & 11.17.5
“Turn Lane Warrants” & "Turn Lane Storage Length"

Project Number:
Location:
Scenario:

Design Hour;

388.01

Performed By: DJT

Emmitsburg Road / Complex Driveway
2012 Traffic Volumes with Development
PM Peak (Thursday)

General information

Speed Limit:
Terrain Type:

40 mph
Level

Date: 3/16/2010 Signalized 7:  No
Volume & Warrant Details
Percent Left Turn Lane
Movement Volume Trucks PCEV Warranted ?
Left 29 0% 29
Advancing Thru 111 1% 112
Right- 0 0% 0
Ceft 0 0% 0 No
Opposing Thru 115 1% 116
Right 174 0% 174
Advancing Volumes: 141 Left Turns: 29
Opposing Volumes: 290 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed (MPH)
25-35 | 40- 45 | 50 - 60
Type of Traffic Control Tum Demand Votame
High Low* High Low" High Low"
Signalized A A BorC* BorC** BorC* BorC*
Unsignalized A A C B BorC* B

* Low is considered 10% or less of approach traffic volume

** Whichever is greater

Condition A
Speed (MPH) Storage Length
Any Speed Length from Table 3
Condition B
Speed (MPH) Storage Length
40 79’
45 125
50 175
55 235
60 295
Condition C
Speed (MPH) Storage Length
40 61' + Additional length from Table 3
45 75' + Additional length from Table 3
50 93" + Additional length from Table 3
55 114' + Additional length from Table 3
60 131' + Additional length from Table 3

204 Morth George Street, Suite 110+ York, PA 1740111404
T ATITY 5464660 » F: 1717) S46-3858 » www.ctnaullinl.com



Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 48, Chapter 11.17.4 & 11.17.5
"Turn Lane Warrants” & “Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2012 Traffic Volumes with Development

PM Peak (Thursday)

Warrant Graph

Warrant for Left Turns on Two-Lane Highways

Warrant Curve based on Highway Research Record 211
"Volume Warrants for Leit-Turn Storage Lanes al Unslgnatized Grade Intersections”, M.D, Harmelink
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Slorage Length Details
- . - Storage Length
Turn L.
urn Lane Warranted? Condition A Condition B Condition C Storage Length (Rounded to 25)
No

A Left Turn Lane is not Warranted

Artrer Sy Suecess

TRANSPORTATION RESOURCE GROUR INC,

2o Rorlh Geerde Streel, Suite 110 # York, PA 1740108
ToLVIT) S46-A000 o ¥ (70T 8464835 « www.cansultirg comn



Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5
“Turn Lane Warrants™ & "Turn Lane Storage Length”

General Information

Project Number: 388.01
lL.ocation: Emmitsburg Road / Complex Driveway
Scenario; 2017 Traffic Volumes with Development

Design Hour: PM Peak (Thursday) Speed Limit: 40 mph
Performed By: DJT Terrain Type: Level
Date: 3/16/2010 Signalized ?:  No

Volume & Warrant Details

Percent Left Turn Lane
Movement Volume Trucks PCEV Warranted 7
Left 30 0% 30
Advancing Thru 116 1% 117
R' a
ight 0 0% 0 No
Left 0 0% 0
Opposing Thru 120 1% 121
Rijgg 174 0% 174
Advancing Volumes: 147 Left Turns: 30
Opposing Volumes: 295 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed {MPH)
25- 35 [ 40 - 45 | 50 - 60
Type of Traffic Control Turn Demand Volume
High Low" High Low" High Low*
Signalized A A BorC* BorC** BorC* BorC*™
Unsignalized A A C B BorC* B

* Low is considered 10% or less of approach traffic volume
** Whichever ts greater

Condition A
Speed (MPH) Storage Length
Any Speed Length from Tabie 3
Condition B
Speed (MPH) Storage Length
40 75'
45 125’
50 175
55 235
60 295'
Condition C
Speed (MPH) Storage Length
40 681' + Additional length from Table 3
45 75" + Additional length from Table 3
50 93" + Additional length from Table 3
55 114" + Additional length from Table 3
60 131" + Additional length from Table 3

20t North Georse Street, Suite 110 # York, FA 17411-1103
T (7171 8464660 » FaT17) 846-3538 + www conaultird.com



Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 46, Chapler 11,174 & 11.17.5
"Tum Lane Warrants" & "Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2017 Traffic Volumes with Development

PM Peak (Thursday)

Warrant Graph -
Warrant for Left Turns on Two-Lane Highways
Warrant Curve based on Highway Research Record 211
*Volume Warrants for Left-Turn Storage Lanes at Unsignalized Grade Intersections”, M.D, Harmelink
T
o
2
¢
E
-
©
>
o
=
]
Qo
o
o
o}
0 200 400 600 800 1000 1200 1400 1600
Advancing Volume (VPH)
Storage Length Details
Tum Lane Warranted? Condition A Condition B Condition C Storage Length Storage Length
(Rounded to 25

No

A Left Turn Lane is not Warranted

foriven By Success

TRANSPORTATION RESOURCE GROUR INC.

2ok North George Sircel, Soite 110 # Yook, PA 37H1-1108
TATITY RAR-A5850 « £ (7174 346-4355 « wunv sonsultLndcom



Guidelines for Left Turn Treatment

Two-Lane Highway
Based on PennDOT Publication 46, Chapler 11.17.4 & 11.17.5
"Turn Lane Warrants™ & "Turn Lane Storage Length”

S

General Information

Project Number: 388.01
Location: Emmitsburg Road / Complex Driveway
Scenario: 2012 Traffic Volumes with Development
Design Hour: PM Peak (Friday) Speed Limit: 40 mph
Performed By: DJT Terrain Type: Level
Date: 3/16/2010 Signalized ?:  No
Volume & Warrant Details
Percent Left Turn Lane
Movement Volume Trucks PCEV Warranted ?
Left 40 0% 40
Advancing Thru 120 1% 121
Right 0 0% 0
Left 0 0% 0 No

Opposing Thru 138 1% 139
Right 223 0% 223

Advancing Volumes: 161 Left Turns: 40

Opposing Volumes: 362 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed (MPH)
25.35 | 40-45 1 50- 60
Type of Traffic Control Turn Demand Volure
High Low* High Low" High Low*
Signalized A A BorC™ BorC™ BorC*™ | BorC™*
Unsignalized A A C B BorC ™ B

* Low is considered 10% or less of approach traffic volume
** Whichever is greater

Condition A
Speed (MPH) Storage Length
Any Speed Length from Table 3
Condition B
Speed {MPH) Storage Length
40 75'
45 125
50 175
55 238
60 295'
Condition C
Speed (MPH} Storage Length
40 61' + Additional length from Table 3
45 75' + Additional length from Table 3
50 93' + Additional length from Table 3
595 114" + Additional length from Table 3
60 131' + Additional Iength from Table 3

Drivent by Suceoss .

&)
B A 3
TRANSPORTATION RESQURCE GROUP INC.

204 MNorth Genrge Street, Suite 110 » York, PA 174011108
T (7171 5464660 = F:(T17) 536- 4858 = www.comsultird.com



Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5
"Turn Lane Warrants” & *Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2012 Traffic Volumes with Development

PM Peak (Friday)

Warrant Graph

Warrant for Left Turns on Two-Lane Highways

Warrant Curve based on Highway Research Record 211
"“Volume Warrants tor Left-Turn Storage Lanes at Unsignatized Grade Intersoctions”, M.D. Harmelink
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Storage Length Details

Tum Lane Warranted? Condition A Condition B Condition C Storage Length

Storage Length
{Rounded to 25')

No

A Left Turn Lane is not Warranted

Lriven by Success

TRANSPORTATION RESOQURCE GROUP INC,

20 Ruorth Geonle Stavet, Suite 110 » York, A 174011168
T(THT) BLB-4540 » FAAT1TIRAG- 4355 » wunecansulltsg.oon



Guidelines for Left Turn Treatment

Two-Lane Highway
Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5
“Turn Lane Warrants" & "Turn Lane Storage Length”

S

General Information

Project Number: 388.01
Location: Emmitsburg Road / Complex Driveway
Scenario: 2017 Traffic Volumes with Development .
Design Hour: PM Peak (Friday) Speed Limit: 40 mph
Performed By: OJT Terrain Type: Level
Date: 3/16/2010 Signalized 7: No
Volume & Warrant Details ----
Movement Volume i?;ccir: PCEV Latta ;I;:;r:elaa‘r;e

Left 41 0% 41

Advancing Thru 125 1% 126
Right 0 0% 0
Left 0 0% 0

Opposing Thru 144 1% 145

. Right 225 0% 225

Advancing Volumes: 167 Left Turns: 41
Opposing Volumes: 370 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed (MPH)
25-35 40 - 45 50 - 60
Type of Traffic Control | Turn Demand Volume I
High Low* High Low* High Low*
Signalized A A BorC** BorC* BorC* BorC**
Unsignalized A A C B BorC™ B

* Low is considered 10% or less of approach traffic volume
** Whichever is greater

Condition A
Speed (MPH) Storage Length
Any Speed Length from Table 3
Condltion B
Speed (MPH) Storage Length
40 75
45 125'
50 175'
55 235
60 285'
Condition C
Spead (MPH) Storage Length
40 61' + Additional length from Table 3
45 75' + Additional length from Table 3
50 -93' + Additional length from Table 3
55 114’ + Additional length from Table 3
60 131" + Additional tength from Table 3

2 North Georgt Street, Suite 110« York, PA 174011 163
TATITY S840 3660 = F; 1717 863558 « www.comulltrgd.com




Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5
"Turn Lane Warranis” & "Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2017 Traffic Volumes with Development

PM Peak (Friday)

Warrant Graph

Warrant for Left Turns on Two-Lane Highways
Warrant Curve based on Highway Research Record 211
"Volume Warranis for Left-Turn Storage Lanes at Unsignalized Grade Intersections™, M.D. Harmelink
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Lirtron By Nuccess

TRANSFORTAYION RESOURCE GROUR INC.

216 North Qeorpe Street, Suite 110+ York, PL17401-1108
T:ATET 34R-1560 = B (F1T1 S16-4535 » vew comsulltizg com



Guidelines for Left Turn Treatments

Two-Lane Highway

Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5
“Turn Lane Warrants" & "Turn Lane Storage Length”

General nformation

Project Number: 388.01
Location: Emmitsburg Road / Complex Driveway
Scenario: 2012 Traffic Volumes with Development
Design Hour: Saturday Peak Speed Limit; 40 mph
Performed By: DJT Terrain Type: Level
Date: 3/16/2010 Signalized 7: No
Volume & Warrant Details
Movement Volume ':_‘:Lcci:l PCEV L:J; .rrr:::e:age
Left 38 0% 38
Advancing Thru 137 1% 138
Right 0 0% g
Left 0 0% 0 No
Opposing Thru 101 1% 102
Right 238 0% 236
Advancing Volumes: 178 Left Turns; 38
Opposing Volumes: 338 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed (MPH)
25-35 40- 45 50 - §0
Type of Traffic Control l Turn Demand Velume l
High Low* High Low* High Low*
Signalized A A BorC** BorC* BorC* BorC*
Unsignafized A A C B BorC™* 8
*Low is considered 10% or less of approach traffic volume
** Whichever is greater
Condition A
Speed {MPH) Storage Length
Any Speed Length from Table 3
Condition B
Speed (MPH} Storage Length
40 75'
45 125'
50 175'
55 235'
80 295
Condition €
Speed (MPH) Storage Length
40 61" + Additional iength from Table 3
45 75' + Additional length from Table 3 Do by Suceess
50 93" + Additional length from Table 3
55 114 + Additional length from Tabie 3
60 131" + Additional length from Table 3 TRANSPORIATION RESOURCE oAOTE e

204 Marth Ceorge Streel, Suite 10 # York, PA 17401-1108
T 7473 5464660 » F: (717) $456-4838 » www.cunsulttnd.com



Guidelines for Left Turn Treatments

Two-Lane Highway

Based on PennDOT Publication 46, Chapter 11.17.4 & 11.17.5

"Turn Lane Warrants” & "Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2012 Traffic Volumes with Development

Saturday Peak

Warrant Graph

“Volume Warrants for Loft-Turn Storage Lanes at Unsignalized Grade Intersections™, M.O. Harmelink

Warrant for Left Turns on Two-Lane Highways

Warrent Curve based on Highway Research Record 211
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Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDQOT Publication 46, Chapter 11.17.4 & 11.17.5
"Turn Lane Warrants" & "Turn Lane Storage Length”

General Information

Project Number; 388.01
Location: Emmitsburg Road / Complex Driveway
Scenario: 2017 Traffic Volumes with Development

Design Hour: Saturday Peak Speed Limit: 40 mph
Performed By, DJT Terrain Type: Level
Date: 3/16/2010 Signalized ?:  No

Volume & Warrant Details

Percent Left Turn Lane
Movement Volume Trucks PCEVY Warranted ?
Left 39 0% 39
Advancing Thru 143 1% 144
Right 0 0% 0
Ceft 0 0% 0 No
Opposing Thru 105 1% 106
Right 237 0% 237
Advancing Volumes: 183 Left Turns: 39
Opposing Volumes: 343 Left Turn Percentage: 20.00%
Storage Length Calculations
Speed (MPH)
25-35 | 40- 45 I 50 - 60
Type of Traffic Control Turn Demand Volums
High Low* High Low" High Low"
Signalized A A | BaC™ BorC* BorC™ BaorC*
Unsignalized A A C B BorC™ B

*Low is considered 10% or less of approach traffic volume
** Whichever is greater

Condition A
Speed (MPH} Storage Length
Any Speed Length from Table 3
Condltion B
Speed (MFH) Storage Length
40 75
45 125'
50 175
55 235
60 295'
Condition C
Speed (MPH) Storage Length
40 61' + Additiona! length from Table 3
45 75" + Additional length from Table 3
50 93" + Additional length from Table 3
55 114' + Additional length from Table 3
60 131' + Additional tength from Table 3

204 North George Street, Suite 110+ York, PA 17401-1108
T ATIT: BAG- 4660 » F2{717) S46-485K = www.consuittrg.com



Guidelines for Left Turn Treatments

Two-Lane Highway
Based on PennDOT Publication 45, Chapter 11.17.4 & 11.17.5
"Turn Lane Warrants” & "Turn Lane Storage Length”

Emmitsburg Road / Complex Driveway

2017 Traffic Volumes with Development

Saturday Peak

Warrant Graph

Warrant for Left Turns on Two-Lane Highways
Warrant Curve based on Highway Research Record 211
“"Volume Warrants for Left-Turn Storage Lanes at Unsignallzed Grade Intersections”, M.D. Harmelink
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Guidelines for Right Turn Treatments

Twoe-Lane Highway
Based on PennDQOT Publication 46, Chapter 11.17.4 & 11.17.5
“Turn Lane Warranis” & "Turn Lane Storage Lengih”

General Information

Project Number. 3881
Location: Emmitsburg Road / Complex Driveway
Performed By: DJT Speed Limit: 40 mph Signalized 7. No
Date: 3/16/2010 Terrain Type: Level

Analysis Details

PCEV | PCEV

% Truck
Scenario / Peak Hour Approach PHY % Trucks Total | Right
Left Thru Right Left Thru Right ]Approach] Turns

2012 Traffic Volumes with Development - PM (Thurs) 115 174 0% 1% 1% 290 175

2017 Traffic Volumes with Development - PM (Thurs) 120 174 0% 1% 1% 295 175

2012 Traffic Volumes with Development - PM (Fri) 138 223 0% 1% 1% 363 224

2017 Traffic Volumes with Development - PM {Fri) 144 225 0% 1% 1% 371 226

2012 Traffic Volumes with Development - Sat 101 238 0% 1% 1% 338 237
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2017 Traffic Volurmes with Development - Sat 105 237 0% 1% 1% 344 238

Figure 9. Warrant for Right Turn Lanes on Two-Lane Roadways
(40 mph or lower speeds, unsignalized and signalized intersections)
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. Turn Lane " - . Storage Length
Scenario Warranted? Condition A, Condition B Condition C Storage Length (Rounded to 25')
1 No
2 No
3 Yes 175 75 236 236 250
4 Yes 175 75 236 236 250
5 No
6 No
Results
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204 N. Gearge Street, Suite 110 » York, PA 17401-1108 » T: (717} 846-4660 ¢ F: (717) 846-4858 * wwv.consulttrg.com

MEETING NOTES

MEETING: Proposed Mason-Dixon Resort and Casino
Transportation Impact Study (TIS) Scoping Meeting
Cumberland Township, Adams County
TRG Project No. 388.01

LOCATION: PennDOT District 8-0, Franklin Room
DATE OF MEETING: April 29, 2010

TIME: 10:00 AM

ATTENDEES: Mazhar Malik, PennDOT 8-0

Eric Kinard, PennDOT 8-0

Charles Trapp, PennDOT 8-0

Florence Ford, Cumberland Township

Jodie Evans, McMahon Associates, Inc. (Township Traffic Engineer)
Dan Thomton, Transportation Resource Group, Inc (TRG)

DISTRIBUTION: All Attendees
David LeVan, Mason-Dixon Resorts, LLL.C
Bernard Yannetti, Hartman & Yannetti

PREPARED BY': Daniel J. Thornton, P.E., TRG, Inc.
TODAY’S DATE: May 5, 2010

- This meeting was held to discuss the proposed Mason-Dixon Resorts and Casino Development
located in Cumberland Township, Adams County. After introductions, the following is a
summary of the discussions.

o Dan Thornton gave a brief overview of the proposed project. Currently on site is the
All-Star Family Fun and Sports Complex located to the east of Emmitsburg Road
(S.R.3001) in Cumberland Township, Adams County. Access to the existing building
is provided by a driveway off of Emmitsburg Road (S.R.3001) to the south of Barlow
Greenmount Road (8.R.3006). The proposed development is to renovate the existing
building to provide a casino with 600 slots and 50 table games. The access will
continue to be provided off of Emmitsburg Road.
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Dan Thornton explained that a traffic impact study has been completed for the
proposed development. Based on the scoping letters that were reviewed by
Cumberland Township and PennDOT, the following intersections were analyzed in
the study:

*  Emmitsburg Road (S.R.3001)/Barlow Greenmount Road (S.R.3006)
*  Emmitsburg Road (S.R.3001)/Existing Resort Driveway

*  Emmitsburg Road (S.R.3001)/U.S. Route 15 Southbound Ramps (2)
*  Emmitsburg Road (S.R.3001)/U.S. Route 15 Northbound Ramps

Flo Ford and Jodie Evans explained that the Township does have concerns that traffic
oriented from the north along U.S. Route 15 will utilize the Taneytown Road
interchange with U.S. Route 15 instead of continuing to the Emmitsburg Road
interchange. PennDOT agreed that GPS units and map software may recommend
motorists traveling to the site from the north t0 use the Taneytown Road interchange.
Dan Thomton explained that while using the Taneytown interchange and Knight
Road seems like it may be shorter and faster, in reality using the Emmitsburg Road
interchange will be faster since Knight Road is not a straight shot but has many
curves and lower speeds. The following action items were decided to address the
Township’s and PennDOT’s concerns with site traffic using the Taneytown Road
interchange:

*  Once the development is approved and ready for construction, the developer
should contact the GPS companies to try to get the directions to state using the
Emmitsburg Road interchange with U.S. Route 15.

* Highway signage along U.S. Route 15 should be investigated to try to direct
motorists to the Emmitsburg Road interchange with U.S. Route 15.

* Traffic counts will be conducted at the following intersections in May or early
June 2010:

* Taneytown Road/U.S. Route 15 Northbound Ramps
» Taneytown Road/lJ.S. Route 15 Southbound Ramps
¢ Taneytown Road/Knight Road

e Emmitsburg Road/Knight Road

* Emmitsburg Road/U.S. Route 15 Northbound Ramps
e Emmitsburg Road/U.S. Route 15 Southbound Ramps

These intersections will only be counted but not analyzed as part of the initial
traffic impact study. The Emmitsburg Road interchange with U.S. Route 15 is
being counted to compare the counts to the January and February counts that
were already conducted. '

» Traffic counts at the study intersections will need to be recounted as a follow-
up study after the proposed casino has been constructed. The follow-up traffic
counts will be conducted either in the May or September after the proposed
development has been fully constructed. If the counts are significantly higher
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(more than 10% difference) than expected in the approved traffic impact
study, a new study will be required to determine the impacts and any
improvements, if necessary.

Eric Kinard asked about the analysis for the Emmitsburg Road interchange with U.S.
Route 15 and if the interchange is in Cumberland Township. Flo stated that the
interchange was outside the Township and was in Freedom Township. Eric required
that Freedom Township be contacted regarding the proposed project. Dan Thornton
stated that he will contact Freedom Township and will make sure that the Township
receives a copy of the traffic impact study when it is submitted to the Department.

Dan Thornton explained that as part of the analysis already completed, improvements
are required at the Emmitsburg Road/Existing Resort Driveway intersection as part of
the proposed development. A northbound right turn lane on Emmitsburg Road is not
warranted but since the majority of the site traffic is anticipated from U.S. Route 15,
the developer has agreed to nstall a northbound right turn lane. Also, a traffic signal
is warranted in the opening year 2012 with the proposed development at this
intersection during the Saturday peak hour. An HOP will be required for the
proposed improvements. Mazhar Malik stated that he can include the follow-up
study requirement in the condition statement and that he can keep the HOP open until
the follow-up study has been completed and approved by the Township and
PennDOT.

There being no further discussions, this segment of the meeting adjourned. If there are any
additions or corrections to these meetings notes, please notify the writer within five days of your
receipt of these meeting notes.
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March 19, 2010

Daniel J. Thomton, P. E.
Transportation Resource Group, Inc.
204 North George Street
Suite 110

- York, PA 17401-1108

Adams Co.-Cumberiand Twp.

Emmitsburg Rd. (SR 3001)/(Bus 15), Seg.: 0080
Mason-Dixon Resort & Casino

Scope of Study

Dear Mr. Thornton:

We have received your letter regarding the locations you have chosen to study for the
proposed development at the subject location.

We concur with the locations you have chosen. However, you may need to modify the
scope of traffic impact study to include all intersections where the proposed development is

projected to generate 100 or more new trips during the peak hour. Scope must include the
driveway(s) for possible turn lanes.

If you have any further questions regarding this matter, please contact Eric Kinard of the
District Traffic Unit at 717-787-9237.

Very truly yours,

for: Tucker Ferguson, P. E.
District Executive

CHT/sab
(chto319h)

cc: Office of Planning & Zoning, Cumberland Township

Engineering District 8-0 | 2140 Herr Street | Harrisburg, PA 17103-1699
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February 17, 2010

Mr. Mazhar Malik
Permit Manager
PennDOT District 8-0
2140 Herr Street
Harrisburg, PA 17103

RE: Proposed Mason Dixon Resort and Casino
Transportation Impact Study (TIS) Scoping Meeting
Cumberland Township, Adams County
TRG Project No. 388.01.H.01

Dear Mr. Mahk;:

On behalf of Mason-Dixon Resorts, LLC, Transportation Resource Group, Inc. is
requesting a TIS Scoping Meeting to discuss the proposed Mason Dixon Resort and Casino
located in Cumberland Township, Adams County. The site is proposed at the All-Star Family
Fun & Sports Complex located to the east of Emmittsburg Road (S.R.3001). TRG has prepared
the TIS Scoping Meeting Application in accordance with the procedures outlined in PennDOT
Strike-Off letter 470-09-4 dated February 12, 2009. We are requesting a meeting with PennDOT
to discuss the proposed development and site access. Please let me know when the meeting is
scheduled. If you have any questions, please feel free to give me a call.

Very truly yours,
Transportation Resource Group, Ine.

A

Daniel J. Thornton, P.E.
Senior Associate

DJT/vaw

cc: Richard Deen, P.E., PennDOT District 8-0 Traffic Unit
David M. LeVan, Mason-Dixon Resorts, LLC
Bernard A. Yannetti, Jr., Esquire, Hartman & Yannetti
Florence Ford, Township Manager, Cumberland Township
Timothy R. Knoebel, P.E., KPI Technology
Jodie Evans, P.E., PTOE, McMahon Associates, Inc.
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TRANSPORTATION IMPACT STUDY (TIS)
SCOPING MEETING APPLICATION

Scoping Meeting Date:_To be determined

Applicant. _Mason-Dixon Resorts, LLC

Applicant's Consultant.. TRG - Daniel J. Thornlon, P.E. {dthornton@consultirg.com)

Applicant’s Primary Contact: David LeVan (dievan@comcast.net)

(Attach a list of meeting attendees along with phone numbers and email addresses)
(1) LOCATION OF PROPOSED DEVELOPMENT: (Attach location map if available)

PennDOT Engineering Dist.: _ 8 - 0 County: Adams

Municipality, Cumberland Township

State Route(s) (SR); Emmitsburg Road (S.R.3001)

Segment(s): 0080 Offset(s):

Refer to the attached site location map.

(2) DESCRIPTION OF PROPOSED DEVELOPMENT: (Aftach site plan if available)

Currently on site is the Eisenhower Inn and Conference Center and the All-Star Family
Fun & Sports Complex. Access to the existing facilities is provided by an existing full
movement driveway on Emmitsburg Road (S.R.3001) to the -south of Barlow
Greenmount Road. As part of the proposed development, the Ali-Star Family Fun
building is proposed to be converted to a casino. The size of the building will not change
but will be renovated to accommodate the casino's need. The casino is proposed fo
have 600 slots and 50 table games at this time. Access to the proposed casino will
continue to be provided by the full movement driveway on Emmitsburg Road (S.R.3001).

An aerial of the tract of land is attached for your reference.

Site access: Existing full movement access tp Emmittsburg Road (S§.R.3001).

Proposed Land Use: Casino with 600 slots and 50 table games.

Community Linkages access o neighboring properties, cross easements, pedestrian

and transit accommodation):There are no proposed community linkages for this site.

The land use coniext for this area is Rural Community Arterial.




(3) DEVELOPMENT SCHEDULE AND STAGING:

Anticipated Opening Date: 2012
Full Buildout Date: __2012

Describe Proposed Development Schedule/Staging:

The proposed development will be built in one phase.

(4) TRIP GENERATION: (Use most recent edition of Institute of Transportation Engineers (ITE)
Trip Generation Manuaf unless PENNDOT approves another source.
Non-ITE methods must be fully justified based on surveys of multiple
sites of the same land use type and size.)

Trip generation for the proposed development will be based on:
ITE Trip Generation Manual.
X ___Other independent surveys.
Attach justification for non-ITE methods.
The ITE article “Trip- Generation Characteristics of Small to Medium Casinos” was

used to determine the trip generation. Copies of the ITE article are attached.

List land development and trip generation information, as appropniate. If necessary, attach
additional sheets to indicate additional land uses or development phases.

Estimated  Trip Generation
(Mason-Dixon Resort and Casino

' A
PM Peak Hour {Thursday) |  PM Peak Hour (Friday) Saturday Peak Hour w:zfdi‘;
Land Use 7 -
Enter Exit | Total | Enter Exit Total Enter Exit Total TDr:;'gc
Casino :
(600 slots) 186 168 | 354 | 216 | 198 | 414 | 252 | 216 | 468 5,958

(5) ESTIMATED DAILY TRIP GENERATION/DRIVEWAY CLASSIFICATION:

(a) Estimated Daily Trip Generation of Proposed Development -- Assuming
One Access Point and Full Buildout/Occupancy of Entire Tract: 5,958 trips/day

(b) Driveway Classification Based on Trip Generation and One Access Point:

Minimum Use; Medium Volume:

Low Volume: High Volume: _ X




-

(6) TRAFFIC IMPACT STUDY REQUIRED BASED ON PENNDOT GUIDELINES?

No
X Yes, based on; X 3,000 or mare vehicle trips/day generated

X__ During any one-hour time period, 100 or more new
{added) vehicle trips generated entering or 100 or
more new (added) vehicle trips generated exiting
development

Other considerations as described below:

(7) TRAFFIC IMPACT ASSESMENT REQUIRED? No Yes

If a TIS is required, the following sections of this checklist will be discussed at the TIS Scoping
Meeting. The applicant may provide preliminary information.

(8)  TIS STUDY AREA: (Describe; attach map and/or diagrarm)

» Emmitsburg Road (S.R.3001)/Barlow Road (S.R.3006)

» Emmitsburg Road (5.R.3001)/Existing Driveway

» Emmitsburg Road (S.R.3001)/Cunningham Road (S.R.3008)

» Emmitsburg Road (S.R.3001)US Route 15 Southbound Ramps
« Emmitsburg Road (S.R.3001)US Route 15 Northbound Ramps

(9) STUDY AREA TYPE: Urban_X Rurat
(10) TIS ANALYSIS PERIODS AND TIMES: (List periods and times. Normal analysis periods
are existing conditions, 15 years in the future without development, and 15 years in the future

with development. Normal analysis times for each period are the AM peak hour, the PM peak
hour, and the peak hour of site-generated traffic.)

Weekday Thursday PM Peak Hour between 3:00 and 6:00 PM

Weekday Friday PM Peak Hour between 4:00 and 7:00 PM

Weekend Saturday Peak Hour between 12:00 and 3:00 PM
{11) TRAFFIC ADJUSTMENT FACTORS:

{a)  Seasona! Adjustment: (ldentify counts requiring adjustment and methodology)

The counts will be seasonally adjusted using PennDOT Traffic Data Report.



sSource
(b)  Annual Base Traffic Growtn: 0.86 %/yr compounded PennDOT

(c) Pass-By Trips: (Aftach justification where required)

N/A

(d)  Captured Trips for Multi-Use Sites: (List % and manner of application. Attach
justification where required.)

N/A

(e)  Other Adjustments:

{12) OTHER PROJECTS WITHIN STUDY AREA TO BE ADDED-TO BASE TRAFFIC: (Identify
proposed developments with issued permits that need to be included.)

To be determined by PennDOT and Cumberland Township.

(13) TRIP DISTRIBUTION AND ASSIGNMENT: (Describe; explain/justify; attach diagram and
related information.)

Cordon Line Methodology & Marketing Analysis
(14) REQUIRED TRAFFIC COUNTS:
Turning movement counts will be conducted at the study intersections.
(15) CAPACITY/LOS ANALYSES:
Synchro 7.0 will be utilized to conduct the capacity analysis at the study intersections.

(16) ROADWAY IMPROVEMENTS/MODIFICATIONS BY OTHERS TO BE tNCLUDED:
(Projects programmed for construction or other developments with issued permits.)

To be determined by PennDOT and Cumberland Township.
{17) OTHER NEEDED ANALYSES:
(a) Sight Distance Analyses: (Required for all site access driveways; identify other

focations.)

Sight distance will be measured at the existing access on Emmitsburg Road
(S.R.3001).

(b) Signal Warrant Analysis: (Identify locations)



(c)

*  Emmitsburg Road (S.R.3001)/Existing Access

Required Signal Phasing/Timing Modifications: (Determine for all signalized

intersections; specify methodology.)

(e)

(®

{k)

(1)

N/A

Traffic Signal Corridor/Network Analyses: ({dentify locations/methodology)

N/A

Analyses of the Need for Tuming Lanes: ({dentify locations/methodology)

*  Emmitsburg Road (S.R.3001)/Existing Access

Turning Lane Lengths: ({dentify methodology to be used)
Per PennDOT guidelines

Left Turn Signal Phasing Analyses: (/dentify locations/methodology)
N/A

Queuing Analyses: (ldentify locations and Fhefhodology)
N/A

Gap Studies: {Identify locations and methodology)

N/A

Accident Analyses: (Identify locations)

At the study intersections.

Weaving Analyses: (Identify locations)

N/A

Other Required Studies: (Specify location and methodology}

N/A

(18) ADDITIONAL COMMENTS OR RECOMMENDATIONS RELATIVE TO THE SCOPE OF

THE TIS:
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January 27, 2010

Ms. Florence Ford, Manager
Cumberland Township

1370 Fairfield Road
Gettysburg, PA 17325

Re: Mason-Dixon Resorts, LLC
Mason-Dixon Resort and Casino
Traffic Impact Study Scoping Letter
Cumberland Township, Adams County
TRG Project No. 388.01

Dear Ms. Ford:

This letter summarnizes the proposed traffic impact study scope for the proposed Mason-
Dixon Resort and Casino located to the east of Emmitsburg Road (S.R.3001) in Cumberland
Township, Adams County. Currently on site is the Eisenhower Inn and Conference Center and
the All-Star Family Fun & Sports Complex. Access to the existing facilities is provided by an
existing full movement driveway on Emmitsburg Road (S.R.3001) to the south of Barlow
Greenmount Road.

As part of the proposed development, the All-Star Family Fun building is proposed to be
converted to a casino. The size of the building will not change but will be renovated to
accommodate the casino’s need. The casino is proposed to have 600 slots and 50 table games at
this time. Access to the proposed casino will continue to be provided by the full movement
driveway on Emmitsburg Road (S.R.3001). An aerial of the tract of land is attached for your
reference.

As part of the traffic impact study, we are proposing the following study scope:

Study Intersections
*  Emmitsburg Road (S.R.3001)/Existing Driveway

Trip Generation )
The trip generation for the site was determined based on an ITE article “Trip Generaticn
Characteristics of Small to Medium Sized Casinos”. A copy of the ITE article is aftached. The
article describes the trip generation for five small to mediwm casinos that had slots and tables.
The casinos in the article had more slots than the proposed Mason-Dixon Resorts and Casino
will have but the total number of tables are comparative. Therefore, the trip generation rates
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Based on the information in the article, the Adjacent Street Peak Hour Trip Generation table will
be utilized for the PM peak hour (Thursday) and the Facility Peak Hour Trip Generation table

will be utilized for the PM peak hour (Friday) and for the Saturday peak hour. A table is

[I .included in the article will be utilized to determine the anticipated traffic for the proposed casino.
I attached that summarizes the anticipated trip generation.

internal capture will be assumed from. the hotel to the proposed casino. While ITE Trip
Generation Handbook does not have an internal capture percentage between lodging and
recreational, it was assumed that 2% of the trips to/from the proposed casino will be from the
existing Eisenhower Hotel and will never leave the site. The attached trip generation table shows
the proposed internal capture for the proposed casino.

u Due to the existing Eisenhower Inn and Conference Center located on the site as well, an

Trip Distribution
Trip distribution will be determined based on the existing turning movement counts

(TMC) conducted at the site access intersection. Copies of the existing traffic counts are
attached. The anticipated trip distribution will be assumed as follows:

55% oriented to/from the north on Emmitsburg Road (S.R.3001)
* 45% oriented to/from the south on Emmitsburg Road (S.R.3001)

A sketch is attached that shows the anticipated trip distribution and assignment for the
proposed casino.

Study Time Periods
The study periods for analysis are proposed as follows:

* Weekday Thursday PM Peak Hour 3:00-6:00 PM
*»  Weekday Friday PM Peak Hour 4:00 ~ 7:00 PM

:
i
|
|
;
l |
i
1
|
i
|
’

The traffic counts were conducted in January 2010 and will be seasonally factored using
guidelines from PennDOT Traffic Data. Copies of the seasonal factors are attached. Automatic

traffic recorder (ATR) counts will also be conducted on Emmitsburg Road (S.R.3001) and the
existing driveway.

Analysis Scenarios

'The following analysis scenarios are proposed based on an opening year of 2011 and a 5
year design period:

Existing traffic volumes

2011 traffic volumes without development
2011 traffic volumes with development
2016 traffic volumes without development
2016 traffic volumes with development
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The background growth rate factor will be determined based on PennDOT’s Growth

Factors for July 2009 to July 2010. For this development, the growth rate factor is 0.86% per
year.

Please review the attached information and respond in writing with your required scope
of work. We are also requesting any developments and/or committed roadway improvements

within owr study area that the Township will require to be included in the Traffic Impact
Analysis for the proposed development.

If you have any questions, please feel free to give me a call.

Very truly yours,
Transportation Resource Group, Inc.

P~

Daniel I. Thornton, P.E.
Senior Associate

DIT/vaw
Attachments

cc: David LeVan, Mason-Dixon Resorts, LLC
Bernard A, Yannetti, Jr., Esquire, Hartman & Yannetti
Timothy R. Knoebel, P.E., KPI Technology
Jodie Evans, P.E., PTOE, McMahon Associates, Inc.
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Trip Generation Characteristics of Small to Medium Sized Casinos
Michael Trueblood, Tara Gude

OVERVIEW

This paper focuses on trip generation for small to medium sized casinos that are not part of a
cluster of casinos. The data collection for this paper included three casinos located in Council
Bluffs, Iowa. Two of the casinos are riverboat casinos and are located along the Missouri River,
while the other casino includes an existing dog racetrack that later added slot machines.

In addition to the casinos located in Council Bluffs, the calculated trip generation rates were
compared to rates included in a March 1998 ITE Journal article entitled Gaming Casino Traffic.
The article calculated frip generation rates for two casinos in the St. Louis metropolitan area, the
Casino Queen and the St. Charles Casino.

There is not an overwhelming amount of trip generation information available for casinos
located outside of the typical Las Vegas or Atlantic City stereotype. The trip generation
characteristics of casinos found in large clusters, like those in Las Vegas for example, are not
similar to the casinos that will be covered in this article. For comparison purposes the MGM
Grand Casino in Las Vegas has over 5,000 hotel rooms with over 3,500 slot machines, while the
Treasure Island Casino has over 2,900 hotel rooms with over 2,000 slot machines. The trip
generation characteristics of these casinos are quite different than the five covered in this paper
due to their immense size and popularity. Another reason these casinos have different trip
generation characteristics is because they are accessible by foot. In Las Vegas people tend to

walk to and from the casinos or drive to one and then walk to several others throughout the
course of a day.

It should be noted that each state has different rules and regulations that govern the actual type of
establishment that can be used for gambling. Recent regulations have changed or have been
modified in order to allow gambling facilities to be established beyond the typical riverboat
casinos. Examples of these casinos are those operated by Indian Tribes. There are several
casinos operated by Indian Tribes across the country. These casinos range in size, but they are
good examples of the types of casinos this paper addresses.

LOCATION OF CASINOS

This section will provide a brief overview of the location of the three Council Bluffs casinos and
the two casinos located in the St. Louis metropolitan area. The casino locations are shown in
Figure 1. The three casinos in Council Bluffs, lowa are located near the Missouri River in the
Omaha metropolitan area. The Ameristar Casino and Harvey’s Casino are located along the
river within one mile of each other in the northwest quadrant of the 1-29/1-80 interchange. Bluffs
Run Casino is located about two miles east of these casinos along 1-80. For comparison
purposes to other casino locations, the 1998 average daily traffic (ADT) along 1-29 was 40,500
vehicles, while the 1998 ADT along I-80 was 67,400 vehicles. The esttmated 1999 population is
1,040,000 people within a 50-mile radius of the casinos.
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The two St. Louis area casinos are also depicted in Figure 1. The St, Charles Casino is located
along the Missouri River immediately north of I-70/Missouri River junction and about five miles
to the west of I-270/1-70 junction in the City of St. Charles. The 1998 ADT along I-70 was
188,000 vehicles. The Casino Queen is located along the Mississippi River immediately east of
the Gateway Arch and immediately north of the I-70/1-64/1-55 junction in the City of East St.
Louis, Illinois. The ADT of these three interstates are 117,300 vehicles. The estimated 1999
population is 2,637,000 people within a 50-mite radius of the St. Louis area casinos.

GAMING REVENUES OF STUDY CASINOS

This section discusses the gaming revenues of the tri-state region where the five casinos
presented in this paper are located. Between the years 1994-1999, St. Charles Casino had the
second highest attendance of the eleven riverboat casinos within the state of Missouri. During
the fiscal year 2000 the eleven riverboat casinos made over $1.0 billion in adjusted gross
revenues (AGRs). In Illinois, the nine riverboat casinos made over $1.66 billion AGRs in 2000,
“with the Casino Queen ranked fifth out of the nine riverboats, In Iowa, Harvey’s Casino and
Ameristar Casino ranked one and two of out ten casinos in AGRs, respectively. The ten casinos
in Towa combined for over $575 million in AGRs. Casinos within the State of lowa that also
have pari-mutuel wagering are accounted for separately in terms of their AGRs. Bluffs Run
Casino was ranked two out of three casinos in AGRs. The three racetrack casinos, as they are
called in Iowa, combined for over $300 million in AGRs in 2000.

TRIP GENERATION CHARACTERISTICS OF STUDY CASINOS

Most of the available information concerning trip generation of casinos is related to large casinos
or clusters of several casinos, such as those in Las Vegas. In order to determine the trip
generation characteristics of small to medium sized casinos, HDR collected traffic information
at three casinos in Council Bluffs, lowa. Once the trip generation rates were computed, they
were compared to trip generation rates of two St. Louis area casinos documented in a March
1998 issue of the ITE Journal.

Table 1 documents the five casinos’ characteristics. It should be noted that the information for
the Council Bluffs casinos is for the year 2000, while the information for the St. Louis casinos

was collected in 1998.

Table 1 — General Casino Information

- Council Bluffs, [owa St. Louis Metro Area
Amenities
Harvey’s |Ameristar| Bluffs Run | St. Charles | Casino Queen

Slots 1169 1446 1479 1847 1020
Total Tables 53 51 0 90 51
Gaming sq. fi. 28,250 38,000 34,280 50,000 27,500
Hotel Rooms 251 356 0 Not Applicable| Not Applicable
Employees 1257 1329 1046 Not Available 1079
Pari-mutue] Wagering No No Yes No - No
Convention Center (seats) 900 170 No Not Available | Not Available




The data collection for the Counml Bluffs casinos was conducted during the following times:
» Ameristar — Saturday, July 15" to Tuesday, July 25™ 2000,
» Harvey's — Thursday, July 20" to Sunday, July 30, 2000.
» Bluffs Run— Wednesday, July 19" to Saturday, July 29" and Saturday August 19% to
Monday August 28", 2000.

Automatic tube recorders were placed at all entrances and exits to the casinos. Data was
collected in fifieen-minute intervals, 24-hours a day for each of the casinos. All five casinos
operated on a 24-hour basis. As will be discussed later, the hourly information was unique when
compared to other land uses. The following sections provide detailed information on the trip

_ generation characteristics of the three Council Bluffs casinos. These rates were compared to the

two St. Louis casinos and since the rates for all five casinos were similar, an average trip
generation rate was computed,

Peak Hour Trip Generation Rates

A trip generation rate was calculated based on the-number of slot machines that were located at
each casino. Generation rates were calculated for both weekdays and weekends. Weekday trip
generation rates were calculated for both the peak of facility and peak of adjacent street traffic.
Traffic studies for new developments generally analyze the weekday peak hour of adjacent street
traffic. However, several types of developments generate higher traffic levels during times other

* than the adjacent street traffic peak hour. Data from the casinos indicate that their peak trip

generation rates are different than the peak hour of adjacent street traffic. Table 2 depicts the
average PM peak hour trip generation rates of the five casinos for the peak hour of facility, while
Table 3 depicts the average PM peak hour trip generation rate for the adjacent street traffic. The
PM peak hour was chosen for purposes of calculating trip generation rates because they were
generally higher than the AM peak hour. Tables A1, A2, and A3 located at the end of the paper
document the three Iowa casinos daily raw peak hour and time of day data.

Table 2 — Facility Peak Hour Trip Generation

PM Peak Hour Average PM Peak
Harvey's Ameristar Bluffs Run St. Charles | Casino Queen Hour Tribs
In |Out] In {Ou|] tn |Owt| In [ Oun ]| In | Ouw In Qut
Monday - Friday 502 | 380 | 423 | 477 | 537 | 491 | 725 ] 625 | 348 | 336 507 462
Saturday/Sunday 482 | 375 | 624 { 471 | 553 | 579 | 850 | 750 | NotAvailable | 627 544
‘PM Peak Hour Per Slot Average PM Peak
Harvey's Ameristar | Bluffs Run | 8t Charles | Casino Queenf Hour Trips Per Slot
_ In [Out] In [Ou | In [Ou|{ W [Out]| In [ Out in | Out
Monday - Friday 043 ] 03302901033 |0361033)]039]034)| 0340334036 033
(|Saturday/Sunday 0411032 ] 043]033[037[039] 046 | 0.41 | Not Availoble | 0.42 0.36

Notz: St Charles weekday rate is for Friday only.
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Table 3 —~ Adjacent Street Peak Hour Trip Generation

PM Peak Hour ' - || Average PM Peak
Harvey's Ameristar | Bluffs Run | St Charles | Casino Queen Hour Trips
In [Out] In JOuu| In [Out| In |Ou ] In | Oulf In Out
Monday - Friday 453 | 340 | 427 { 378 | 442 | 373 | 475 | 600 | Mot Available || 449 423
Saturday/Sunday 423 | 334 | 491 | 413 | 490 | 467 | Not Available | Not Available § 468 404
PM Peak Hour Per Slot Average PM Peak
Harvey's Ameristar | BhuffsRun | St. Charles |Casino Queen|| Hour Trips Per Slot
In [Out{ In [OQut{ In [Ou| In [Ou| In [ Out In | Out
[Monday - Friday 039 ] 029 | 0.29 | 0.26 | 0.30 | 0.25 | 0.26 | 0.32 | Not Availadble | 031 0.28
iSaturday/Sunday 0.36 § 029 | 0.34 | 0.29 | 033 | 0.32 | Not Available | Not Available || 0.34 0.30

Naote: St. Charles weekday rate is for Friday only.

The PM peak hour trip generation rates were similar for each of the three Council Bluffs casinos.
These rates were found to be comparable to the two St. Louis area casinos’ trip generation rates.
As shown above in Table 3, there is a correlation between the number of slot machines and the
traffic generated by the casinos. For example, the two St. Louis area casinos have a difference in
the number of trips generated by the facility. However when the trip generation rates were
developed on a per slot machine basis, the rates are quite similar. Even though the St. Charles
Casino has 800 slot machines more than the Casino Queen, their trip generation rates are
comparable.

HDR’s analysis of the five casinos in St. Louis and Counci! Bluffs found that their average
weekday PM peak hour of adjacent street traffic trip generation rate was 0.59 trips per slot
machine, while the average weekend PM peak hour trip generation rate was 0.64 trips per slot
machine. These rates were close to the weekday and weekend PM peak hour of generator, which
were 0.69 trips and 0.78 trips per slot machine, respectively.

The original trip generation rates calculated for the St. Louis area casinos were based on gaming
positions. For purposes of this paper the rates provided in the March ITE Joumnal article were
converted to trips per slot machine. This was done in order to directly compare the Council
Bluffs and St. Louis trip generation rates. Gaming positions are calculated based on each type of
game and are a percentage of the number of slot machines. Thus, calculating the number of
gaming positions can get cumbersome. The other reason slot machines were used to calculate
trip generation rates was because Bluffs Run Casino does not have table games.

Daily Trip Generation Rates

Table 4 shows the ADTs that were collected for the three lowa casinos. An average daily trip
rate was developed based on information from the three lowa casinos and from the St. Charles
Casino. Not enough information was available in order to include the Casino Queen in these
calculations. Table 5 shows the weekday and weekend daily trip rates for each of the four
casinos in addition to an average daily trip rate.




Table 4 — Average Daily Traffic (ADT)

Harvey's Daily Volime Ameristar Daily Volume Biufis Run Daily Velume

Inbound | Qutbound Inbound | Outbound Inbound | Outbound
T
Day Volume | Volume ADT Volume ! Volume ADT Volume | Volume AD
Sunday 7,038 - 6,749 13,787 || 7,438 8,175 15,613 || 8,871 8,887 17,758 |

Monday 5,402 4,745 | 10,147 || 5,378 5394 | 10,771 || 6,665 6,741 | 13,406
Tuesday 9,334 8,456 | 17,830 || 6,903 6,761 | 13,663 || 7,702 7,180 | 14,882
Wednesday || 6,401 5221 | 11,622 | 5.823 5,730 | 11,553 || 7,499 6,827 | 14326
Thursday || 6,944 5,462 | 124061 5,845 5703 | 11,548 Il 8,494 7,867 | 16,361
Friday 8,230 5038 | 14,168 || 8,043 7.460 | 15,503 | 9,211 8,441 | 17,652
Saturday 8,075 7.025 | 15,100 || 8,31 8,120 | 16,440 || 9,557 9,392 | 19,349

Table S— Average Daily Traffic Rates

ADT ADT per slot Average
Harvey's| AmeristarBluffs Run{ §t. Charles|| Harvey's| Ameristar{Bluffs Run| St. Charles}{ ADT per slot
\Monday - Friday 13,249 | 12,496 | 15,325 17,362 11,33 8.64 10.36 9.40 9.93
[[Saturday/Sunday 14,443 | 16,026 | 18,554 | 19,959 | 1236 | 11.08 12.54 10.81 11,70

Naote: St. Charles weekday rate is for Friday only.

The ADT was higher on weekend days compared to weekdays. As shown in Table 4 there was
more than a 50% increase in the ADT on weekends at some of the casinos. Another interesting
factor that made relatively large increases in ADT was the special promotions that the casinos
offer. For example, Harvey’s Casino had double points for slot club members on Tuesdays,
which generated more traffic than a typical weekend day. Double points allow slot club
members to eam extra points that can be redeemed for cash.

Another finding of interest was the amount of traffic that occurs during the late night hours, It
was assumed that this was related to the fact that all five casinos evaluated in this paper were
located within a metropolitan area and relatively close to an interstate. Table 6 documents the
time vartation of trips at the three Council Bluffs casinos and the St. Charles Casino. Agam data
was not available for Casino Queen.

Table 6 — Casino Related Time Variations of Trips

Percentage of Traffic during each time period
Harvey's Ameristar Bluffs Run St. Charles Average

Weekday | Weekend | Weekday | Weekend | Weekday | Weekend | Weekday | Weekend || Weekday | Weekend

AM -9 PM 64.6 58.4 69.0 61.9 66.1 59.5 63.7 69.5 66.3 62.3
9 PM - 9 AM 354 41.6 31.0 38.1 KRR 40.5 34.3 30.5 33.6 377
12 AM -6 AM 10.9 17.9 9.2 16.2 10.9 17.4 13.8 9.0 11.2 15.1
6 AM - 12 PM 21.0 19.6 207 17.3 23.1 20.8 15.8 19.0 20.1 19.2
[12PM - 6 PM 34.3 312 37.9 32.3 347 31.7 34.6 33.6 35.4 32.2
16 PM - 12 AM 33.8 313 32.3 34.1 313 30.1 33.8 384 33.3 33.5
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Generally, most land uses do not operate on a 24-hour basis. As a result, roadways located near
these casinos tend to have more traffic on them during the late night hours. The daily trip -
information is important because it captures some of the impacts related to off-peak traffic
levels. This could lead to potential concerns of nearby residents or business owners. If the
location of a potential casino was proposed near a neighborhood, the future casino could cause
lighting, noise, or other environmental concerns. Our data shows some justification to these
concerns over late-night traffic. Typically between the hours of 12:00 AM and 6:00 AM most
land uses are not in operation and thus do not generate trips. These four casinos, on the other
hand, averaged over 15% of their daily trips during these same hours. This could lead to
potential complaints by nearby residents or businesses.

SUMMARY

This paper included the trip generation rates of three lowa casinos and compared their rates to
that of two St. Louis casinos included in a March 1998 ITE Journal article. In general, the five
casinos had comparable trip generation rates for both weekdays and weekends. These rates
could be used when determining the viability of a proposed casino or the expansion of an
existing casino. As always, data collected at or near the actual casino site should be used, but if
this is not possible, these rates could provide for a relative comparison of whether the nearby

- roadways could handle the increase in traffic due to the casino.

HDR’s analysis of the five casinos found that their average weekday PM peak hour of adjacent
street traffic trip generation rate was 0.59 trips per slot machine, while the average weekend PM
peak hour trip generation rate was 0.64 trips per slot machine. These rates were close to the
weekday and weekend PM peak hour of generator, which were 0.69 trips and 0.78 trips per slot
machine, respectively. The average weekday ADT was 9.93 trips per slot, while the weekend
average ADT was 11.70 trips per slot.

It should also be noted that these casinos could be considered isolated in terms of walking from
one to another. The generation rates of casinos that are found in clusters (Las Vepas) have
different characteristics than the casinos studied in this paper. This can be related to the large
number and size of casinos located within the clusters and the fact that they are generally located
very close to each other. Another important piece of information that should be reviewed is a
market analysis. A market analysis could give an estimate of the daily admissions expected at
the casino. This could give an indication if these rates are applicable to the proposed casino. As
with all land uses, variations in trip generation rates will exist, but knowing what the potential
traffic impact could be is better than not having any comparative information.
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Table Al — Harvey’s Peak Hour Raw Data

AM Peak Hour PM Peak Hour
Inbound | Outbound Inbound | Outbound
Day Date Time Volume | Volume Time Yolume | Volume

Thursday 7/20{00 11:.00 358 209 6:00 458 317
Friday 7/21/00 10:45 323 252 5:00 548 387
Saturday 722/00 10:00 285 273 5:30 591 380
Sunday 7/23/00 11:00 433 265 3:30 409 462
Monday 7/24/00 10:45 280 208 4:30 347 279
Tuesday 7/25/00 11:00 562 469 6:00 715 606
Wednesday || 7/26/00 10:45 320 203 5:00 440 352
Thursday 7/27/00 11:00 362 263 6:00 493 - 319
Friday 7/28/00 10;45 412 179 5:30 512 403
Saturday 7/29/00 11:00 304 256 5:00 518 317
Sunday 743000 11:00 345 271 3:15 410 342
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Table A2 — Ameristar Peak Hour Raw Data

AM Peak Hour PM Peak Hour
Inbound | Outbound Inbound | Qutbound
Day Date Time Yolume | Volume Time Yolume | Volume
Saturday 7/15/00 10:30 363 240 5:30 596 420
Sunday 7/16/00 11:00 379 388 6:00 609 543
Monday 7/17/00 10:45 248 282 3:15 314 435
Tuesday 7/18/00 11:00 430 287 3:00 463 637
Wednesday || 7/19/00 10:45 340 230 5:30 429 334
Thursday 7120/00 10:45 356 228 3:00 349 471
Friday 7/21/00 11:00 364 283 5:45 652 44]
Saturday 7/22/00 11:00 370 265 5:45 700 461
Sunday 712300 11:00 409 351 5:45 592 461
Monday 7124100 10:45 299 289 3:15 319 462
Tuesday 7/25/00 11:00 458 343 3.00 427 557
Table A3 — Bluffs Run Peak Hour Raw Data
AM Peak Hour PM Peak Hour
Inbound | Qutbound Inbound | Qutbound
Day Time Yolume | Volume Time Volume Volume
Monday 11:00 348 420 15:00 443 416
Tuesday 10:43 436 393 15:00 549 513
Wednesday 11:00 417 310 15:00 542 474
Thursday 10:45 425 370 15:30 571 507
Friday 11:00 406 379 15:30 580 544
Saturday 11:.00 478 361 16:00 486 635
Sunday 10:15 423 373 15:00 620 513
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12008 Pennsylvania Traffic Dafa-

_ Table 355
Average Day of Week by Month Factors Compiled for Total Vehicles

Factoring Process JK: 37

The following 12 tables show average day of week factors by month compiled for total vehicles for
the year 2008. Current year Automatic Trafiic Recorder (ATR) traffic data is assembled and the data
is placed in the respective TPG. Annual Average Daily Traffic (AADT) is tabulated individually for
each of the 57 ATR stations. A factor is calculated for each day from each station and a list is
tabulated by month and day of the week. This data is assembled by day and TPG for each station.
The result is a group factor, which can be applied to 2 24-hour raw traffic count taken during any day
of the year to develop an AADT volume.

January 2008

Sessonal Factor

TPG1 TPG 2 TPG3 TPG4 TPG 5 TP 6 TPG7 TPG8 TPG 9 TPG10

Monday 1.130 1289 1.102 1.167 1.142 1.264 1.451 1.231 1.155 1.288
Tuesday 1.093 1287 0989 1.125 1.078 1.229 1.112 1.181 1.083 1,243
Wednesday 1.060 1316 0.987 1.120 1.072 1.205 1076 1.196 1.080 1.330
Thursday 1.030 1257 0.961 1.075 1.055 1.166}1.054 §1.178 1061 1.224
Friday 0.964 1125 0.525 0987 1.008 1.062 §0.991 J1.068 1.002 1.1
Saturday 1.320 1.429 1.284 1.311 1.208 1.443 §1.219 §1.299 1275 1.216
Sunday 1.468 1.367 1.688 1408 1377 1.649 1481 1.520 1492 1.344
DAY OF MONTH | 1.152 1287 1.135 1.183 1.134 1.288 1.152 1.240 1.164 1.251

February 2008

DAY TPG1 TPG 2 TPG 3 TPG4 TPGS5 TPG6E TPG7 TPG & TPG Y TPG10
Monday 1.072 1261 1.016 1117 1125 1.180 _1.1 02 1.203 1.114 1.290
Tuesday 1.072 1.349 0982 1118 1.089 1.183 1.095 1.169 1.082 1..235
Wednesday 1.035 1.2687 0.961 1.034. 1.056 _1.158 1.019 1.189 1.131 1.201
Thursday 0.692 1.194 0927 1.035 1.039 1.089- 1029 1.108 1.042 1.192
Friday 0.046 1094 0.889 0952 1.010 1005 0.875 1.052 1.0289 0.910
Saturday 1.238 1384 1.224 1227 1171 1.312 1.187 1.252 12389 1.158
Sunday 1,349 1324 1543 1491 1348 1.523 1.389 1.501 1488 1476
DAY OF MONTH | 1.101 1.267 1.079 1.146 1.120 1.209 1.114 1210 1.160 1.209

_Bureau of Planning and Research .
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Joseph W. McMahon, P.E.

February 10, 2010 Rodney P. Plourde, Ph.D., P.E.
. Joseph J. DeSantis, P.E., PTOE

John S, DePalma

Timothy Knoebel, P.E. William 7. Steffens
Casey A, Moore, P.E.

KPI Technology
1370 Fairfield Road ASSOCIATES
Gary R. mcNaughtan, P.E., PTOE
Gettysburg, PA 17325 John J. Mitchell, P.E.

Christopher J. Williams, #.E.
John F. Yacapsin, P.£.

RE:  Traffic Engineering Review # 1
Mason-Dixon Resort and Casino - Traffic Impact Study Scope
Cumberland Township, Adams County
McMahon Project No. 905066.22

Dear Mr. Knoebel:

We have reviewed the scoping letter regarding the traffic impact study for the proposed
development of the Mason-Dixon Resort and Casino. It is our understanding that the
development will consist of the redevelopment of the Eisenhower Inn and Convention Center and
the conversion of the All-Star Family Fun & Sports Complex into a casino and resort with 600 slots
and 50 table games. The development is located to the east of Emmitsburg Road (S.R. 3001)
between Cunningham Road (5.R. 3008) and Barlow Road (S.R. 3006). Access to the site is proposed
to continue to be provided by the existing driveway on Emmitsburg Road (S.R. 3001).

The following document was referenced in preparation of this traffic review letter:

1) Proposed Mason-Dixon Resort and Casino Traffic Impact Study Scoping Letter
prepared by TRG, Inc., dated January 27, 2010.

A copy of this letter will be provided to PennDOT as decumentation of Cumberland Township's
knowledge of the project, and brief discussions were recently held with a representative of the
PennDOT District 8-0's Traffic Unit indicating that they will also require a traffic study be
submitted to them for review. Based on the information submitted, we offer the following input:

1. Since this development will access a State Road, we recommend that a scoping letter be
submitted to PennDOT as well for their review. Although not located within our
Township, we expect this development to have a potentially significant impact to the
nearest interchange with Route 15 to the south of the site and therefore recommend these
intersections be evaluated as well. We recommend the additional study intersections
within the Township, beyond the site access, as follows:

* Emmitsburg Road (S.R. 3001)/ Cunningham Road (S.R. 3008)
* Emmitsburg Road (S.R. 3001)/ Barlow Road (S.R. 3006)



Timothy Knoebel, P.E.
February 10, 2010
Page 2

2. Regarding the traffic count data, it is unclear whether you are proposing to add the new
trip generation onto the count data, and if the Eisenhower Innt and Convention Center was
in full operation (convention or event scheduied) at the time of the counts. Based on the
tourist season, the traffic volumes are expected to be significantly higher in the summer
months, with more “typical” traffic during the months of May and September when both
school is in session and tourist season tends to begin/wind down. We understand that it
may not be feasible to wait until May to count, but we recommend that the Township
request an agreement from the developer to conduct a recount and re-evaluation of the
study intersections when counts can be obtained during these times of the year. Also,
regarding internal capture, the 2% reduction should be taken from the lower traffic-
generating land use, which may be the hotel portion of the site—please verify and revise
accordingly.

3. Regarding trip generation, we understand that limited trip generation data is available
regarding this particular land use, and assumptions must be made for preliminary
evaluation of the traffic. That being said, although the specific sites in the study had a
similar amount of table games, the trip generation was established based on number of
slots and your development will have significantly less slots, therefore it may be
underestimating the trip generation for the site if the table games actually generate more
traffic per gaming position than the slots. It is recommended that the Township request an
agreement with the developer to conduct a trip generation post-development study of the
site after full build-out while in full operation to re-evaluate the need for additional
improvements and traffic impact fee re-assessment.

4. Regarding trip distribution, it is our understanding that this type of development typically
conducts a “marketing study”, which indicates their general anticipated trip distribution.
Based on the location of this proposed casino compared to other régional casinos, we
anticipate a more significant portion of the traffic to travel to/from Route 15 to the south of
the site. Please request and review any marketing studies available by the developer and
revise your distribution, as applicable.

5. We concur with the proposed analysis scenarios and general background growth rate as
outlined in your scoping letter.

6. In addition to the general background growth rate, there are no specific nearby
developments within the Township that should be considered for inclusion in the
background traffic. Due to the close proximity to the Township limits, PennDOT may be
aware of other spedific developments in Freedom Township.



Timothy Knoebel, P.E.
February 10, 2010
Page 3

A copy of all future Traffic Impact Studies, Land Development Plans, and Highway Occupancy
Permit Plans should be submitted to McMahon for review. Please feel free to contact me with any
questions or if you need anything else.

Sincerely,

e

Jodie L. Evans, P.E., PTOE
Project Manager

cc; Ms. Florence Ford - Cumberland Township Manager
Mr. Dan Thorton -TRG, Inc.

P:\905066.00 - Cumbertand Township Reviews - Adams County 90506622 - Mason Dixon Casino TiSScopeReview ¥ 1.doc
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Dan Thornton

From:

Sent:

To:

Cc:

Subject:
Attachments:

Dan,

Evans, Jodie [jodie. evans@mcmtrans.com]

Tuesday, February 23, 2010 3:51 PM

Dan Thornton

Kinard, Eric W

Mason Dixen Casino and Resort, Cumberland Twp, Adams Co.- change in scope for TIS
image001.jpg

As discussed earlier, it has been brought to our attention that the bridge is currently closed on Cunningham Road and not
anticipated to be open again until 2013. Also, once the bridge re-opens minimal traffic is expected to use this route to
trave! to/from the Mason-Dixon Resort and Casino, therefore we concur that the Cunningham Road and Emmittsburg
Road intersection can be removed from the Traffic Impact Study scope from the Cumberland Township perspective.

Thanks,

Jodie Evans, P.E., PTOE

Project Manager

McMahon Associates, Inc.
3903 Hartzdale Drive, Suite 301
Camp Hill, Pennsylvania 17011
p: 717.975.0295

f. 717.975.0294
jodie.evans@mcmtrans.com

TRAMYPQATARION EHOLINFIRL & PLANKIFL

New England | Mid-Atlantic | Florida

Important nofice lo recipients:

Copies.of documents that imay be relied upon by you are limited 10 the prinied copies (also known as “nard copies”) thal are signed and sealed by the Enginear
andfor Land Surveyor. Files in efectronic formals, or other types af information furnished by the Enginesr andior Land Surveyor 1o you such as {ext, data or
graphics are for your convenience only. Any canclusions or information ebtained or darived from such glectronic files will be at the user's sole risk. When
transferring documents mn eleclronic fonmats, the Engineer and/or Land Surveyor makas no representation as 1o long-term campatibility, usability. er readability of
the documents resulting from the use of soflware application packages. operating systems or compuier hardware diffenig from those used by McMahon
Associales, Inc. at the beginning of the project.
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McMAHON ASSOCIATES, INC.

‘ 3903 Hartzdale Drive | Suite 301 | Camp Hill, PA 17011
. p 717-975-0295 | f 717-975-0294

TRANSPORTATION ENGINEERS & PLANNERS WWW.mcmirans, com
PRINCIPALS

. Joseph W. McMahon, P.E.

February 10, 2010 Rodney P. Plourde, Ph.0., P.E,

Joseph J. DeSantis, P.E,, PTOE
John 5. DePalma

Timothy Knoebel, P.E. wiliam T. Steffens
! Casey A. Moare, P.E.

KPI Techniology
1370 Fairfield Road ASSOCIATES
. Gary R. McNaughton, P.E., PTOE
Gettysburg, PA 17325 John J. Mitchell, P.E.

Christopher J. Williams, P.E.
John F, Yacapsin, P.E.

RE:  Traffic Engineering Review # 1
Mason-Dixon Resort and Casino - Traffic Impact Study Scope
Cumberland Township, Adams County
McMahon Project No. 905066.22

Dear Mr. Knoebel:

We have reviewed the scoping letter regarding the traffic impact study for the proposed
development of the Mason-Dixon Resort and Casino. It is our understanding that the
development will consist of the redevelopment of the Eisenhower Inn and Convention Center and
the conversion of the All-Star Family Fun & Sports Complex into a casino and resort with 600 slots
and 50 table games. The development is !'ocated to the east of Emmitsburg Road (S.R. 3001)
between Cunningham Road (S.R. 3008) and Barlow Road (S.R. 3006). Access to the site is proposed
to continue to be provided by the existing driveway on Emmitsburg Road (S.R. 3001).

The following document was referenced in preparation of this traffic review letter:

1) Proposed Mason-Dixon Resort and Casino Traffic Impact Study Scoping Letter
prepared by TRG, Inc., dated January 27, 2010.

A copy of this letter will be provided to PennDOT as documentation of Cumberland Township’s
knowledge of the project, and brief discussions were recently held with a representative of the
PennDOT District 8-0’s Traffic Unit indicating that they will also require a traffic study be
submitted to them for review. Based on the information submitted, we offer the following input:

1. Since this development will access a State Road, we recommend that a scoping letter be
submitted to PennDOT as well for their review. Although not located within our
Township, we expect this development to have a potentially significant impact to the
nearest interchange with Route 15 to the south of the site and therefore recommend these
intersections be evaluated as well. We recommend the additional study intersections
within the Township, beyond the site access, as follows:

» Emmitsburg Road (S.R. 3001)/ Cunningham Road (S.R. 3008)
» Emmitsburg Road (S.R. 3001)/ Barlow Road (S.R. 3006)


http://www.mcmtrans.com

u

Timothy Knoebel, P.E.
February 10, 2010

Page 2

2.

Regarding the traffic count data, it is unclear whether you are proposing to add the new
trip generation onto the count data, and if the Eisenhower Inn and Convention Center was
in full operation (convention or event scheduled) at the time of the counts. Based on the
tourist season, the traffic volumes are expected to be significantly higher in the summer
months, with more “typical” traffic during the months of May and September when both
school is in session and tourist season tends to begin/wind down. We understand that it
may not be feasible to wait until May to count, but we recommend that the Township
request an agreement from the developer to conduct a recount and re-evaluation of the
study intersections when counts can be obtained during these times of the year. Also,
regarding internal capture, the 2% reduction should be taken from the lower traffic-
generating land use, which may be the hotel portion of the site—please verify and revise

accordingly.

Regarding trip generation, we understand that limited trip generation data is available
regarding this particular land use, and assumptions must be made for preliminary
evaluation of the traffic. That being said, although the specific sites in the study had a
similar amount of table games, the trip generation was established based on number of
slots and your development will have significantly less slots, therefore it may be
underestimating the trip generation for the site if the table games actually generate more
traffic per gaming position than the slots. 1t is recommended that the Township request an
agreement with the developer to conduct a trip generation post-development study of the
site after full build-out while in full operation to re-evaluate the need for additional
improvernents and traffic impact fee re-assessment.

Regarding trip distribution, it is our understanding that this type of development typically
conducts a “marketing study”, which indicates their general anticipated trip distribution.
Based on the location of this proposed casino compared to other regional casinos, we
anticipate a more significant portion of the traffic to travel to/ffrom Route 15 to the south of
the site. Please request and review any marketing studies available by the developer and
revise your distribution, as applicable.

We concur with the proposed analysis scenarios and general background growth rate as
outlined in your scoping letter.

In addition to the general background growth rate, there are no spedfic nearby
developments within the Township that should be considered for inclusion in the
background traffic. Due to the close proximity to the Township limits, PennDOT may be
aware of other specific developments in Freedom Township.



Timothy Knoebel, P.E.
February 10, 2010
Page 3

A copy of all future Traffic Impact Studies, Land Development Plans, and Highway Occupancy
Permit Plans should be submitted to McMahon for review. Please feel free to contact me with any
questions or if you need anything else.

Sincerely, .

e

Jodie L. Evans, P.E.,, PFTOE
Project Manager

cc Ms. Florence Ford - Cumberland Township Manager
Mr. Dan Thorton =TRG, Inc.

P:\905066.00 - Cumberland Township Reviews - Adams County\90506622 - Mason Dixon Casino\ TiS5opeReview # 1.doc
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TEANSPORTATION RESOURCE GROUP INC.

204 N. George Street, Suite 110 ® York, PA 17401-1108  T: (717) B46-4660 » F: (717) 8464858 » www.consulttrg.com

Januvary 27,2010

Ms. Florence Ford, Manager
Cumberland Township

1370 Fairfield Road
Gettysburg, PA 17325

Re: Mason-Dixon Resorts, LLC
Mason-Dixon Resort and Casino
Traffic Impact Study Scoping Letter
Cumberland Township, Adams County
TRG Project No. 388.01

Dear Ms. Ford:

This letter summarizes the proposed traffic impact study scope for the proposed Mason-
Dixon Resort and Casino located to the east of Emmitsburg Road (S.R.3001) in Cumberland
Township, Adams County. Currently on site is the Eisenhower Inn and Conference Center and
the All-Star Family Fun & Sports Complex. Access to the existing facilities is provided by an
existing full movement driveway on Emmitsburg Road (S8.R.3001) to the south of Barlow
Greenmount Road.

As part of the proposed development, the All-Star Family Fun building is proposed io be
converted to a casino. The size of the building will not change but will be renovated to
accommodate the casino’s need. The casino is proposed to have 600 slots and 50 table games at
this time. Access to the proposed casino will continue to be provided by the full movement
driveway on Emmitsburg Road (S.R.3001). An aerial of the tract of land is attached for your
reference.

As part of the traffic impact study, we are proposing the following study scope:

Study Intersections
»  Emmitsburg Road (S.R.3001)/Existing Driveway

Trip Generation

The trip generation for the site was determined based on an ITE article “Trip Generation
Characteristics of Small to Medium Sized Casinos”. A copy of the ITE article is attached. The
article describes the trip generation for five small to medium casinos that had slots and tables.
The casinos in the article had more slots than the proposed Mason-Dixon Resorts and Casino
will have but the total number of tables are comparative. Therefore, the trip generation rates
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Ms. Florence Ford
January 27, 2010
Page 2

included in the article will be utilized to determine the anticipated traffic for the proposed casino.
Based on the information in the article, the Adjacent Street Peak Howr Trip Generation table will
be utilized for the PM peak hour (Thursday) and the Facility Peak Hour Trip Generation table
will be utilized for the PM peak hour (Friday) and for the Saturday peak hour. A table is
attached that summarizes the anticipated trip generation.

Due to the existing Eisenhower Inn and Conference Center located on the site as well, an
internal capture will be assumed from. the hotel to the proposed casino. While ITE Trip
Generation Handbook does not have an internal capture percentage between lodging and
recreational, it was assumed that 2% of the trips to/from the proposed casino will be from the
existing Eisenhower Hotel and will never leave the site, The attached trip generation table shows
the proposed internal capture for the proposed casino.

Trip Distribution

Tnp distribution will be determined based on the existing turning movement counts
(TMC) conducted at the site access intersection. Copies of the existing traffic counts are
attached. The anticipated trip distribution will be assumed as follows:

«  55% oriented to/from the north on Emmitsburg Road (S.R.3001)
* 45% oriented to/from the south on Emmitsburg Road (S.R.3001)

A sketch is attached that shows the anticipaled trip distribution and assignment for the
proposed casino.

Study Time Periods
The study penods for analysis are proposed as follows:

*  Weekday Thursday PM Peak Hour 3:00 - 6:00 PM
* Weekday Friday PM Peak Hour 4:00 - 7:00 PM
* Saturday Peak Hour 12:00 - 3:00 PM

The traffic counts were conducted in January 2010 and will be seasonally factored using
guidelines from PennDOT Traffic Data. Copies of the seasonal factors are attached. Automatic
traffic recorder (ATR) counts will also be conducted on Emmitsburg Road (S.R.3001) and the
existing driveway.

Analysis Scenarios

The following analysis scenarios are proposed based on an opening year of 2011 and a 5
year design period:

Existing traffic volumes

2011 traffic volumes without development
2011 traffic volumes with development
2016 traffic volumes without development
2016 traffic volumes with development



Ms. Florence Ford
January 27, 2010
Page 3

The background growth rate factor will be determined based on PennDOT’s Growth

Factors for July 2009 to July 2010. For this development, the growth rate factor is 0.86% per
year.

Please review the attached information and respond in writing with your required scope
of work. We are also requesting any developments and/or committed roadway improvements

within our study area that the Township will require to be included in the Traffic Impact
Analysis for the proposed development. '

If you have any questions, please feel free to give me a call.

Very truly yours,
Transportation Resource Group, Inc.

P~

Daniel J. Thomton, P.E.
Senior Associate

DJT/vaw

Attachments

cc: David LeVan, Mason-Dixon Resorts, LLC
Bernard A. Yannetti, Jr,, Esquire, Hartman & Yanneiti
Timothy R. Knoebel, P.E., KPI Technology
Jodie Evans, P.E., PTOE, McMahon Associates, Inc.
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. Trip Generation Characteristics of Small to Medium Sized Casinos
Michael Trueblood, Tara Gude

OVERVIEW
This paper focuses on trip generation for small to medium sized casinos that are not part of a

cluster of casinos. The data collection for this paper included three casinos located in Council
Bluffs, Iowa. Two of the casinos are riverboat casinos and are located along the Missouri River,
while the other casino includes an existing dog racetrack that later added slot machines.

In addition to the casinos located in Council Bluffs, the calculated trip generation rates were
compared to rates included in a March 1998 ITE Journal article entitled Gaming Casino Traffic.
The article calculated trip generation rates for two casinos in the St. Louis metropolitan area, the
Casino Queen and the St. Charles Casino.

There is not an overwhelming amount of trip generation information available for casinos
located outside of the typical Las Vegas or Atlantic City stereotype. The trip generation
characteristics of casinos found in large clusters, like those in Las Vegas for example, are not
similar to the casinos that will be covered in this article. For comparison purposes the MGM
Grand Casino in Las Vegas has over 5,000 hotel rooms with over 3,500 slot machines, while the
Treasure Island Casino has over 2,900 hotel rooms with over 2,000 slot machines. The trip
generation characteristics of these casinos are quite different than the five covered in this paper
due to their immense size and popularity. Another reason these casinos have different trip
generation characteristics is because they are accessible by foot. In Las Vegas people tend to
walk to and from the casinos or drive to one and then walk to several others throughout the
course of a day.

It should be noted that each state has different rules and regulations that govern the actual type of
establishment that can be used for gambling. Recent regulations have changed or have been
modified in order to allow gambling facilities to be established beyond the typical riverboat
casinos. Examples of these casinos are those operated by Indian Tribes. There are several
casinos operated by Indian Tribes across the country. These casinos range in size, but they are
good examples of the types of casinos this paper addresses.

LOCATION OF CASINOS

This section will provide a brief overview of the location of the three Council Bluffs casinos and
the two casinos located in the St. Louis metropolitan area. The casino locations are shown in
Figure 1. The three casinos in Council Bluffs, lowa are located near the Missouri River in the
Omaha metropolitan area. The Ameristar Casino and Harvey’s Casino are located along the
river within one mile of each other in the northwest quadrant of the 1-29/1-80 interchange. Bluffs
Run Casino is located about two miles east of these casinos along 1-80. For comparison
purposes to other casino locations, the 1998 average daily traffic (ADT) along 1-29 was 40,500
vehicles, while the 1998 ADT along I-80 was 67,400 vehicles. The estimated 1999 population is
1,040,000 people within a 50-mile radius of the casinos.
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Figure 1 — Casino Location Map




The two St. Louis area casinos are also depicted in Figure 1. The St. Charles Casino is located

along the Missouri River immediately north of 1-70/Missouri River junction and about five miles

to the west of 1-270/1-70 junction in the City of St. Charles. The 1998 ADT along 1-70 was
188,000 vehicles. The Casino Queen is located along the Mississippi River immediately east of
the Gateway Arch and immediately north of the [-70/1-64/1-55 junction in the City of East St.
Louis, Illinois. The ADT of these three interstates are 117,300 vehicles. The estimated 1999
population is 2,637,000 people within a 50-mile radius of the St. Louis area casinos.

GAMING REVENUES OF STUDY CASINOS
This section discusses the gaming revenues of the tri-state region where the five casinos
presented in this paper are located. Between the years 1994-1999, St. Charles Casino had the
second highest attendance of the eleven riverboat casinos within the state of Missouri. During
the fiscal year 2000 the eleven riverboat casinos made over $1.0 billion in adjusted gross
revenues (AGRs). In Illinois, the nine riverboat casinos made over $1.66 billion AGRs in 2000,
with'the Casino Queen ranked fifth out of the nine riverboats. In lowa, Harvey’s Casino and
Ameristar Casino ranked one and two of out ten casinos in AGRs, respectively. The ten casinos
in lowa combined for over $575 million in AGRs. Casinos within the State of [owa that also
have pari-mutuel wagering ar¢ accounted for separately in terms of their AGRs. Bluffs Run
Casino was ranked two out of three casinos in AGRs. The three racetrack casinos, as they are
called in Iowa, combined for over $300 million in AGRs in 2000.

TRIP GENERATION CHARACTERISTICS OF STUDY CASINOS
Most of the available information concerning trip generation of casinos is related to large casinos
or clusters of several casinos, such as those in Las Vegas. In order to determine the trip
generation characteristics of small to medium sized casinos, HDR collected traffic information
at three casinos in Council Bluffs, lowa. Once the trip generation rates were computed, they
were compared to trip generation rates of two St. Louis area casinos documented in a March
1998 issue of the ITE Journal.

Table 1 documents the five casinos’ characteristics. It should be noted that the information for
the Council Bluffs casinos is for the year 2000, while the information for the St. Louis casinos

was collected in 1998.

Table 1 — General Casino Information

Counci] Bluffs, lowa

St. Louis Metro Area

Amenities

Harvey’s | Ameristar| Bluffs Run || St. Charles | Casino Queen
Siots 1169 1446 1479 1847 1020
Total Tables 53 51 0 90 51
Gaming sq. fi. 28,250 | 38,000 34,280 50,000 27,500
Hotel Rooms 251 356 0 Not Applicable| Not Applicable
Employees 1257 1329 1046 Not Available 1079
Pari-mutuel Wagering No No Yes No No
Convention Center (seats)] 900 170 No Not Available | Not Available




The data collection for the Council Bluffs casinos was conducted during the following times:
» Ameristar — Saturday, July 15" to Tuesday, Juty 25", 2000.
» Harvey's — Thursday, July 20" to Sunday, July 30", 2000.
» Biuffs Run ~ Wednesday, July 19 to Saturday, July 29% and Saturday August 19™ to
Monday August 28", 2000.

Automatic tube recorders were placed at al entrances and exits to the casinos. Data was
collected in fifteen-minute intervals, 24-hours a day for each of the casinos. All five casinos
operated on a 24-hour basis. As will be discussed later, the hourly information was unique when
compared to other land uses. The following sections provide detailed information on the trip
generation characteristics of the three Council Bluffs casinos. These rates were compared to the -
two St. Louis casinos and since the rates for all five casinos were similar, an average trip
generation rate was computed.

Peak Hour Trip Generation Rates

A trip generation rate was calculated based on the number of slot machines that were located at
each casino. Generation rates were calculated for both weekdays and weekends. Weekday trip
generation rates were calculated for both the peak of facility and peak of adjacent street traffic.
Traffic studies for new developments generally analyze the weekday peak hour of adjacent street
traffic. However, several types of developments generate higher traffic levels during times other
than the adjacent street traffic peak hour. Data from the casinos indicate that their peak trip
generation rates are different than the peak hour of adjacent street traffic. Table 2 depicts the
average PM peak hour trip generation rates of the five casinos for the peak hour of facility, while
Table 3 depicts the average PM peak hour trip generation rate for the adjacent street traffic. The
PM peak hour was chosen for purposes of calculating trip generation rates because they were
generally higher than the AM peak hour. Tables Al, A2, and A3 located at the end of the paper
document the three Iowa casinos daily raw peak hour and time of day data.

Table 2 — Facility Peak Hour Trip Generation

PM Peak Hour Average PM Peak
Harvey's Ameristar Bluffs Run | St Charles | Casino Queen Hour Trips
In {Out | In [Out [ In {Ou| In | Ouj In | Out In Out
Monday - Friday 502 § 380 [ 423 | 477 | 537 | 491 | 725 | 625 | 348 | 336 507 462
Saturday/Sunday 482 | 375 | 624 { 471 | 553 ( 579 | 850 | 750 | Not Available || 627 544
PM Peak Hour Per Slot Average PM Peak
Harvey's Ameristar Bluffs Run | St Charles | Casino Queenfl Hour Trips Per Slot
In Qut In | Out In Out In | Ow In Out In Out
Monday - Friday 0431033 /029 033)036|033]039|034]034]| 033 036 033
KSaturday/Sunday 041 1032043 ] 033 ]| 037 [ 039 | 0.46 | 0.4] | Not Available || 0.42 0.36

Note: St. Charles weekday rate is for Friday only.
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Table 3 - Adjacent Street Peak Hour Trip Generation

PM Peak Hour Average PM Peak
Harvey's Ameristar | Bluffs Run | St Charles | Casino Queen Hour Trips
In Jou{ In [Ouf In Jou[ In [Ou{ In | Ow In Out
onday - Friday 453 | 340 | 427 | 378 | 442 | 373 | 475 | 600 | Not Available | 449 423
Saturday/Sunday 423 | 334 | 491 | 413 | 490 | 467 | Not Available | Not Available 468 404
" PM Peak Hour Per Siot Average PM Peak
Harvey's Ameristar | Bluffs Run | St. Charles |Casino Queenj Hour Trips Per Slot
In [Out | In [Out [ In [Ou ]| In [Ou| In | Om In Out
onday - Friday 039 | 029 ] 029 | 0.26 | 030 | 0.25 { 0.26 | 0.32 | NorAvailable | 031 0.28
fSaturday/Sunday 0.36 { .29 | 0.34 | 0.29 | 0.33 | 0.32 | Not Available | Not Available | 0.34 0.30

Note: St. Charles weekday rate is for Friday only.

The PM peak hour trip generation rates were similar for each of the three Council Bluffs casinos.
These rates were found to be comparable to the two St. Louis area casinos’ trip generation rates.
As shown above in Table 3, there is a correlation between the number of slot machines and the
traffic generated by the casinos. For example, the two St. Louis area casinos have a difference in
the number of trips generated by the facility. However when the trip generation rates were
developed on a per slot machine basis, the rates are quite similar. Even though the St. Charles
Casino has 800 slot machines more than the Casino Queen, their trip generation rates are
comparable.

HDR’s analysis of the five casinos in St. Louis and Council Bluffs found that their average
weekday PM peak hour of adjacent street traffic trip generation rate was 0.59 trips per slot
machine, while the average weekend PM peak hour trip generation rate was 0.64 trips per slot
machine. These rates were close to the weekday and weekend PM peak hour of generator, which
were 0.69 trips and 0.78 trips per slot machine, respectively.

The original trip generation rates calculated for the St. Louis area casinos were based on gaming
positions. For purposes of this paper the rates provided in the March ITE Journal article were
converted to trips per slot machine. This was done in order to directly compare the Council
Bluffs and St. Louis trip generation rates. Gaming positions are calculated based on each type of
game and are a percentage of the number of slot machines. Thus, calculating the number of
gaming positions can get cumbersome. The other reason slot machines were used to calculate
trip generation rates was because Bluffs Run Casino does not have table games.

Daily Trip Generation Rates

Table 4 shows the ADTs that were collected for the three lowa casinos. An average daily trip
rate was developed based on information from the three Iowa casinos and from the St. Charles
Casino. Not enough information was available in order to include the Casino Queen in these
calculations. Table 5 shows the weekday and weekend daily trip rates for each of the four
casinos in addition to an average daily trip rate.




Table 4 — Average Daily Traffic (ADT)

Harvey's Daily Volume Ameristar Daily Volume Biuffs Run Daily Volume
Inbound | Qutbound: Inbound | Outbound Inbound | Outbound
Day Volume | Volume | ADT Yolume ;| Volume ADT VYolume | Volume ADT
Sunday 7,038 6,749 | 13,787 7438 i g 175 15,613 8,871 8,887 17,758
Monday 5,402 4,745 1 10,147 5378 | 5,39 10,771 6,665 6,741 13,406
Tuesday 9,334 8496 | 17,830 6,903 | 6,761 13,663 7,702 7,180 14,882
Wednesday 6,401 5221 | 11,622 5,823 | 5,730 11,553 7,499 6,827 14,326
Thursday 6,944 5462 | 12,406 5,845 1+ 5703 11,548 8,494 7,867 16,361
Friday 8,230 5,938 14,168 3,043 : 7,480 15,503 9,211 8,441 17,652
Saturday 8,075 7,025 {15100 8,311 i 8129 16,440 9,957 9,392 19,349
Table 5 — Average Daily Traffic Rates
ADT ADT per slot Average
Harvey's| Ameristar|Bluffs Run St. Charles|| Harvey's| Ameristar|Bluffs Run| St. Charles)| ADT per slot
Monday - Friday 13,249 | 12,496 | 15325 17,362 11.33 8.64 10.36 9.40 9.93
Saturday/Sunday 14,443 | 16,026 18,554 19,959 12.36 11.08 12.54 10.81 ilL70

Note: St. Charles weekday rate is for Friday oaly.

The ADT was higher on weekend days compared to weekdays. As shown in Table 4 there was
more than a 50% increase in the ADT on weekends at some of the casinos. Another interesting
factor that made relatively large increases in ADT was the special promotions that the casinos

offer. For example, Harvey’s Casino had double points for slot club members on Tuesdays,

which generated more traffic than a typical weekend day. Double points allow slot club
members to earn extra points that can be redeemed for cash.

Another finding of interest was the amount of traffic that occurs during the late night hours. It
was assumed that this was related to the fact that all five casinos evaluated in this paper were
located within a metropolitan area and relatively close to an interstate. Table 6 documents the
time variation of trips at the three Council Bluffs casinos and the St. Charles Casino. Again, data
was not available for Casino Queen.

Table 6 — Casino Related Time Variations of Trips

Percentage of Traffic during each time peried
Harvey's Ameristar Bluffs Run St, Charles Average
Weekday | Weekend | Weekday | Weekend | Weekday | Weekend | Weekday | Weekend || Weekday | Weekend
0 AM - 9 PM 64.6 58.4 69.0 619 66.1 59.5 65.7 £9.5 66.3 62.3
9 PM - 9 AM 35.4 41.6 31.0 38.1 339 40.5 34.3 30.5 31.6 31.7
12 AM - 6 AM 10.9 17.9 9.2 16.2 10.9 17.4 13.8 9.0 1.2 15.
6 AM - 12 PM 210 16.6 20.7 17.3 23.1 20.8 158 7| 19.0 20.1 19.2
12PM- 6 PM 34.3 31.2 318 323 34.7 31.7 34.6 33.6 35.4 322
|6 PM - 12 AM 338 313 323 34.1 313 30.1 35.8 384 333 3335




—— g E
=

Generally, most land uses do not operate on a 24-hour basis, As a result, roadways located near
these casinos tend to have more traffic on them during the late night hours. The daily trip
information is important because it captures some of the impacts related to off-peak traffic
levels. This could lead to potential concerns of nearby residents or business owners. If the
location of a potential casino was proposed near a neighborhood, the future casino could cause
lighting, noise, or other environmental concerns. Our data shows some justification to these
concerns over late-night traffic. Typically between the hours of 12:00 AM and 6:00 AM most
land uses are not in operation and thus do not generate trips. These four casinos, on the other
hand, averaged over 15% of their daily trips during these same hours. This could lead to
potential complaints by nearby residents or businesses.

SUMMARY

This paper included the trip generation rates of three lowa casinos and compared their rates to
that of two St. Louis casinos included in a March 1998 ITE Journal article. In general, the five
casinos had comparable trip generation rates for both weekdays and weekends. These rates
could be used when determining the viability of a proposed casino or the expansion of an
existing casino. As always, data collected at or near the actual casino site should be used, but if
this is not possible, these rates could provide for a relative comparison of whether the nearby
roadways could handle the increase in traffic due to the casino.

HDR’s analysis of the five casinos found that their average weekday PM peak hour of adjacent
street traffic trip generation rate was 0.59 trips per slot machine, while the average weekend PM
peak hour trip generation rate was 0.64 trips per slot machine. These rates were close to the
weekday and weekend PM peak hour of generator, which were 0.69 trips and 0.78 trips per slot
machine, respectively. The average weekday ADT was 9.93 trips per slot, while the weekend
average ADT was 11.70 trips per slot.

It should also be noted that these casinos could be considered isolated in terms of walking from
one to another. The generation rates of casinos that are found in clusters (Las Vegas) have
different characteristics than the casinos studied in this paper. This can be related to the large
number and size of casinos located within the clusters and the fact that they are generally located
very close to each other. Another important piece of information that should be reviewed is a
market analysis. A market analysis could give an estimate of the daily admissions expected at
the casino. This could give an indication if these rates are applicable to the proposed casino. As
with all land uses, variations in trip generation rates wil! exist, but knowing what the potential
traffic impact could be is better than not having any comparative information.
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Table Al - Harvey’s Peak Hour Raw Data

B AM Peak Hour PM Peak Hour ]
Inbound | Qutbound Inbound | Outbound
Day Date Time Yolume | Volume Time Yolume | Volume

Thursday 7/20/00 11:00 358 209 6:00 458 317
Friday 7/21/00 10:45 323 252 5:00 548 387
Saturday 7/22/00 10:00 285 273 5:30 591 380
Sunday 7/23/00 11:00 433 265 3:30 409 462
Monday 7/24/00 10:45 280 208 4:30 347 279
Tuesday 7/25/00 11:00 562 469 6:00 715 606
Wednesday || 7/26/00 10:45 320 203 5:00 440 352
Thursday 7/27/00 11:00 362 263 6:00 493 319
Friday 7/28/00 10:45 412 179 5:30 512 403
Saturday 7/25/00 11:00 304 256 5:00 518 317
Sunday 7/30/00 11:00 345 271 3:15 410 342
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Table A2 — Ameristar Peak Hour Raw Data

AM Peak Hour B PM Peak Hour
Inbound | Outbound Inbound | Qutbound
Day Date Time Volume | Volume Time Yolume | Volume
Saturday 7/15/00 10:30 363 240 5:30 596 420
Sunday 7/16/00 11:00 379 388 6:00 609 543
Monday 7/17/00 10:45 248 282 3:15 314 435
Tuesday 7/18/00 11:00 430 287 3:00 463 637
Wednesday (| 7/19/00 10:45 340 230 5:30 429 334
Thursday 7/20/00 10:45 356 228 3:00 349 471
Friday 7/21/00 11:00 364 283 5:45 662 441
Saturday 7/22/00 11:00 370 265 5:45 700 461
Sunday 723400 11:00 409 . 331 5:45 562 461
Monday 7/24/00 10:45 299 289 3:15 319 462
| Tuesday || 7/25/00 11:00 458 343 3:00 427 557
Table A3 — Bluffs Run Peak Hour Raw Data
AM Peak Hour PM Peak Hour
Inbound | Outbound Inbound | Qutbound
Time Volume | Volume Time Yolume | Volume

11:00 343 420 15:00 443 416

Tuesday 10:45 436 393 15:00 549 513

l Wednesday || 11:00 417 310 15:00 542 474

Thursday 10:45 425 370 15:30 571 507

| Friday 11:00 406 379 15:30 580 544

fl Saturday 11:00 478 361 16:00 486 635

{| _ Sunday 10:15 423 378 15:00 620 523
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2008/ Pennsylvania:Traffic Data’;

Table 355
Average Day of Week by Month Factors Compiled for Total Vehicles

The following 12 tables show average day of week factors by month compiled for total vehicles for
the year 2008. Current year Automatic Traffic Recorder (ATR}) traffic data is assembled and the data
is placed in the respective TPG. Annual Average Daily Traffic (AADT) is tabulated individually for
each of the 57 ATR stations. A factor is calculated for each day from each station and a listis
tabulated by month and day of the week. This data is assembled by day and TPG for each station.
The resuit is a group factor, which can be applied to a 24-hour raw traffic count taken during any day
of the year to develop an AADT volume.

Seas anal Facter

. A ~ January 2008 |
DAY TPG1 TPG 2 TPG 3 TPG4 TPG B TPGB TPG7 TPG 8 TPGS TPG10

Monday 1.130 1288 1102 1.167 1142 1.264 1.151 1.231 1.155 1.288
Tuesday 1.093 1297 0989 1125 1078 1.229 1112 1191 1083 1243

Wednesday 1.060 1.316 0.887 1.120 1.072 1.205 1.076 1.196 1.080 1.330
Thursday 1.030 1.257 0.961 1075 1.055 1.166Q1.054 §1.176 1.0861 1.224
Friday 0.9564 1.125 0925 0.987 1.008 1.062 §0.991 }1.068 1.002 1.111
Saturday 1.320 1428 1284 1311 1208 1.443 1.298 1275 1.216
Sunday 1.468 1.367 1.698 1498 1377 1.649 1.461 1.520 1492 1.344
DAY OF MONTH | 1.152 1297 11435 1.183 1.134 1.288 1.152 1.240 1.164 1.251

February 2008

DAY TPG1 TPG 2 TPG3 TPG4 TPGS5 TPG6 TPG7 TPGB TPG9 TPG 10
Monday 1.072 1261 1.016 1.117 1125 1480 1.102 1.203 1114 1.290
Tuesday 1.072 1349 0582 1.118 1089 1.183 1.085 1.169 1.082 1235

Wednesday 1.035 1267 0.961 1.084 105 1.158 1.019 1.189 1.131 1.201
Thursday 0992 1184 0927 1035 1.033 1.089- 1.028 1.108 1042 1.192

Friday 0.246 1.094 0.898 0.952 1.010 1.005 0.875 1.052 1.029 0.910
Saturday 1.238 1.384 1.224 1227 1471 1.312 1.187 1.252 1239 1.158
Sunday 1.349 1.324 1.543 1.491 1.348 1.523 1.389 1.501 1488 1.476

DAY OF MONTH | 1.101 1267 1.079 1.146 1.120 1.208 1.114 1.210 1.160 1.208

- -Bureau of Planning and Research
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WARRANT 9, ADT VOLUME WARRANT EVALUATION
PennDOT Publication 212.302.b (3) {ii)

CONDITION A ~ ADT VOLUME WARRANT

Number of Lanes for Moving Traffic Estimated ADT*
on Each Approach
Major Street Higher Volume Minor Street
Major Street Minor Street (Both Approaches) {One Direction Only)
100% 700%™ 100% 70%**
1 1 10,000 |HiE7/000%% 3,000 L 00 RS
2 or more 1 12,000 8,400 3,000 2,100
2 or more 2 OF more 12,000 8,400 4 000 2,800
1 2 or more 10,000 7.000 4,000 2.800

CONDITION B -- ADT VOLUME WARRANT

Number of Lanes for Moving Traffic Estimated ADT*
on Each Approach
Major Street Higher Volume Minor Street
Major Street Minor Street {Both Approaches) {One Direction Only)

100% 70%** 100%

1 1 15,000 [EH1075005% 1,500

2 or more 1 18,000 12,600 1,500

2 or more 2 or more 18,000 12,600 2,000

1 2 or more 15,000 10,500 2,000

* Based on the volume projected to be present within 6 months of the opening of the development
or within 2 years of the opening of the highway.

* May be used if the 85th percentile speed of the major street traffic exceeds 40 miles per hour or
the intersection lies within the built-up area of an isolated community having a population of less
than 10,000.

Proposed Site Traffic for Proposed Casino:
ADT for entire development assuming full-build out: 7020

Exiting ADT for proposed casino; 7020/ 2 = 3510 exiting
Existing exiting ADT on driveway: 212 trips
Total ADT exiting driveway: 3510 + 212 = 3722 trips

ADT on Emmitsburq Road:

ADT on Emmitsburg Road. 2171
ADT entering from proposed casino; 3510
Total ADT on Emmitsburg Road: 5681

Based on the minimum ADT volumes shown in the Table for Condition A, the minimum ADT
volumes are not met to satisfy Traffic Signal Warrant 9,

Based on the minimurm ADT volumes shown in the Table for Condition B, the minimum ADT
volumes are not met to satisfy Traffic Signal Warrant 9.




Peak Hour Signal Warrant

MUTCD Warrant 3 - Peak Hour (70% Factor)
Based on MUTCD Sect. 4C.04 Signal Warrants and PENNDOT Publication 212

Project Number: 388.01

# of Major Street Lanes: 1 Lane

Location: Emmitsburg Rd / Complex Driveway
Performed By: OJT

General Information

Analysis Details

# of Minor Street Lanes: 1 Lane

Scenario / Peak Hour PHV Major | PHV Minor Warrant Met?
Street Street
1 2012 Traffic Volumes w/ Dev - PM (Thurs) 429 180 No
2 2017 Traffic Volumes w/ Dev - PM (Thurs) 440 180 No
3 2012 Traffic Volumes w/ Dev - PM (Fri) 521 210 Yes
4 2017 Traffic Volumes wf Dev - PM (Fri) 535 211 Yes
5 2012 Traffic Volumes w/ Dev - Sat 512 238 Yes
6 2017 traffic Volumes w/ Dev - Sat 524 240 Yes
Warrant 3, Peak Hour (70% Factor)
(Community Less Than 10,000 Population or Above 40 mph on Major Street)
500 T

I 400 ™

Q -

Q N N A ——— 2 0[ more Lanes & Jor morel Lanes

g N

& 300 <

< \ E\ |_—— 2 ormore Lanes & 1 Lan

1lane& 1L

% 200 %L — an

C-DI T -2 \\ \

>0 \4: \

> '\

5 100 —— ——— 100

I 75

-

W

w 0

5 300 400 500 500 700 800 900 1000 4100 1200 1300

g MAJOR STREET --- TOTAL OF BOTH APPROACHES ---

= VEHICLES PER HOUR (VPH)

=

* Note

100 vph applies as the lower threshold volume for
a minor-street approach with two or more lanes
and 75 vph applies as the lower threshold volume
for a minor-street approach with one lane
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June 18%, 2010

Mr. Bernard A. Yannetti, Jr., Esq.
HARTMAN & YANNETTI

126 Baltimore Street
Gettysburg, PA 17325

RE: Results of Shriver Well Evaluation
Cumberland Township, Adams County, Pennsylvania
Advantage Project No.: 1002004

Dear Mr. Yannetti:

This letter provides the results of the evaluation performed by Advantage Engineers, LLC (Advantage)
of the Shriver well. The purpose of the evaluation was to determine if the quantity and quality of
groundwater available from this well was suitable for use as the source for the proposed Mason
Dixon development.

Background

Advantage completed an evaluation of the existing Timeless Towns potable water system at the
Eisenhower Inn and Conference Center. Those findings indicated that the existing groundwater-
supplied system would have a deficit of approximately 25,000 gallons per day (gpd) if the Mason
Dixon facility was added. The Shriver property is located on the west side of Emmitsburg Pike, and
has an existing 6-inch diameter well constructed in the Gettysburg Formation, which is substantially
more productive than the Diabase bedrock which serves as the aquifer for the Timeless Towns
supply wells. Figures 1 and 2 {Attachment 1) show the Shriver well and surrounding area on a
topographic map and recent aerial photograph. Figure 2 includes the mapped contact between the
Gettysburg Formation and Diabase.

The groundwater in the area of the Eisenhower Inn was impacted by buried foundry waste that
included metals and salts, and resulted in excess concentrations of some metals, nitrate, and Total
Dissolved Solids (TDS) in some of the Timeless Towns supply wells. The impact appears to be
contained within the Diabase bedrock aquifer,

The Shriver well is a &-inch diameter cpen boarehole bedrock test well (i.e., not permanently
constructed for public water supply use), with a total depth of 200 feet that was drilled in February
1996. The vield was estimated at 100 gallons per minute {(gpm) by the driller based on the blown
yield (see Drillers Log, Attachment 2). Based on the drillers log, all of the water enters the borghole
at single water bearing zone (WBZ) located 178 feet below grade. A water quality test of
groundwater from the Shriver well for various metals and other inorganic compounds performed by
PADEP in May 2000 showed elevated concentrations of iron, calcium, magnesium, and manganese
(see Attachment 2); it is feasible that these elements may represent natural conditions, or reflect
some impact from the foundry.

telecommunications [ environmental [ geotechnical

910 Century Drive, Mechanicshurg, Pennsylvania 17055
(717) 458-0800 (717) 458-0801(fax)
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Mr. Bernard A. Yannetti, Jr.,, Esq.
Advantage Project 1002004
March 26%, 2010

Page 2 of 6

Shriver Well Capacity

Well Pumping

The Shriver well capacity was determined by performing a pumping test and monitoring the well
response, A temporary submersible pump was installed that was capable of delivering 100 gpm
against a total dynamic head pressure of 120 feet. The pump intake was set at approximately 167
feet below top of casing (toc). The discharge inciuded a flow control valve, totalizing meter, sampling
port, and sufficient discharge hose to convey the water 400 feet away from the well head to preclude
any recirculation. A drop pipe was also installed to enable placement of an electronic datalogger to
record the water level in the well. A second datalogger was placed in a nearby, off-site domestic well
in order to evaluate potential well interference.

The pump was installed in the Shriver well on June 1, 2010, and pumping was initiated at 12:08.
The initial static water level (SWL) was 17.33 feet below toc. A step drawdown test was conducted,
which consists of beginning pumping at a low rate, and progressively increasing the rate after 30 to
60 minutes of pumping. The pumping was extended after the step drawdown test for a total
duration of 1,460 minutes (24.3 hours).

The initial pumping rate was 35.3 gallons per minute (gpm), and was followed by rates of 49.2 gpm
and 84.4 gpm. Following the last step, the rate was decreased several times in order to determine a
rate that would maintain the pumping water level (PWL) above the WBZ at 178 feet for an extended
period of time. After 24 hours water quality samples were collected and the pumping was stopped
and the well was permitted to recover. The water levei monitoring continued for 2 more days. An
electronic copy of the datalogger files for the Shriver well and the observation well are provided in
Attachment 3.

Step Drawdown Test Result

A summary of the step drawdown test is as follows:

Table 1 - Shriver Well Step Drawdown Test Summary

- . Specific Specific
Rate (Q) Inxtl;e:alv\gilater Fmi:\gter Net I‘J(rsav\::;down Capacity Drawdown
(Q/Sw) {Sw/Q)
(gpm) Fee_’lt_gglow Fee_trgglow Feet gpm/foot feet/gpm
35.4 17.52 45,98 28.46 1.24 0.80
492 45.98 88.48 70.96 0.69 1.44
84.4 88.48 150.00 132.48 0.64 1.57

One purpose of the step drawdown test is to evaluate the laminar and turbulent flow components of
the total drawdown in the well. A well borehole with a high turbulent flow component may benefit
from increasing the diameter, which often reduces turbulent flow and permits the well to be pumped
at a higher rate. Figure 3 portrays the Turbulent Flow Analysis for the Shriver well (as shown, it relies
on the last 2 pumping steps because they had the same duration). The analysis indicates that at a
pumping rate of 50 gpm, the turbulent flow accounts for approximately 12% of the borehole
drawdown. Therefore, most of the drawdown observed in the borehole is attributed to actual aquifer
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drawdown. This finding was reflected in the well recovery after pumping stopped. Based on these
findings, increasing the borehole would not significantly reduce the drawdown due to turbulent flow,
and would probably not result in the ability to pump the well at a higher rate,

Extended Pumping Results

The extended pumping after the step drawdown was used to estimate a sustainable fong term
pumping rate, i.e., a rate that would preclude the pumping water level (PWL) from declining below
the WBZ at 178 feet after continuous pumping for 3 to 6 months. Figure 4 portrays the well
response to the step drawdown and extended pumping on a semi-logarithmic plot, which is useful for
estimating long-term well performance. Rate reductions were made after the third pumping step to
preclude lowering the PWL to the pump intake, but the PWL still declined to the intake. The last
reduction to 45 gpm is labeled on Figure 4, and includes a trend projection to the WBZ at 178 feet,
which would occur after only 3.5 days of continucus pumping. As previously stated, a long-term
sustainable pumping rate should maintain the PWL above the WBZ; ctherwise, there is risk of
permanent loss of well yield due to mineral encrustation and fracture dewatering, and possible water
quality issues due to cascading water (e.g., iron bacteria).

Figure 4 shows the PWL trend for the initial step drawdown rate of 35.5 gpm projected to the WBZ at
178 feet. The projection indicates that the PWL would not reach the WBZ for approximately 140
days of continuous pumping and no recharge to the aquifer, and therefore this rate would be
considered to be sustainable. It should be noted that there is a large degree of uncertainty with such
a long term projection of a short period of pumping.

The transmissivity of the aquifer was estimated using the Cooper Jacob Method? and the straight line
segment from the initial rate of 35.5 gpm. Typically, the transmissivity from the initial aquifer
response is most representative. The calculated transmissivity was 280 galions per day/foot, which
converts to 40 feet?/day. Assuming that the saturated interval of the borehole (i.e., 163 feet)
approximates the aquifer thickness, the hydraulic conductivity is 0.2 feet/day. These values are
somewhat low for a bedrock aquifer, and only considered to be approximate and subject to
uncertainty. This is because the fractured bedrock setting does not meet all of the hydrauiic
conditions for the Cooper Jacob Method assumptions, such as an infinite and homogenous isctropic
aquifer. However, it provides an approximation of the bedrock aquifer conditions.

Well Recovery

Figure 5 is a semi logarithmic plot of the well recovery following the Theis Method2. What is
noteworthy is the very slow recovery, which represents the amount of time required for the aquifer io
return to the pre-pumping conditions. Typically, the recovery is acceptable if the water level returns
to 90% of the pre-pumping water level within about 24 hours. In this instance, the well only
recovered io 83% after 2 days, which is considered quite slow. The slow recovery is attributed to the

! Cooper, H. and Jacob, C., 1948, A generalized graphical method for evaluating formation constants and
summarizing well-field history, Transactions of the American Geophysical Union, Vol. 27, pp. 526-534.

2 Theis, C.V., 1935. The relation between the lowering of the piezometric surface and the rate and duration of
discharge of a well using groundwater storage, Am. Geophysical Union Trans., vol. 16, pp. 519-524,
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presence of the diabase bedrock, which functions similar to an impermeable wall. Therefore,
effective aquifer recovery is limited to the conditions to the west of the Shriver well. This condition
must be accounted for when evaluating the long-term production from the well, and indicates that if
the well is over-pumped it would require several days or more of recovery to restore the yield.

The recovery also shows that the drawdown in the well very nearly matched the aquifer drawdown
outside of the well. As can be seen, instead of an initial, rapid rise in the borehole followed by
considerable slowing (when the aquifer drawdown is reflected by the well recovery), the recovery
started slowly and continued as such.

Qbservation Well Respgnse

A domestic well located at 2812 Emmitsburg Pike was used for aquifer observation during the
Shriver well pumping. This well is located approximately 800 feet towards the east-northeast {see
Figure 2). This location is oriented in the general direction of hedrock strike for the Gettysburg
Formation, which is a preferential direction for aquifer drawdown to develop from a pumping well. An
electronic datalogger automatically recorded the water level on a 10-minute frequency, and this data
is shown on Figure 6, which is a hydrograph for the period of pumping and recovery at the Shriver
well. There was no discernable change to the water [evel at the observation well, and based on this
result, it is unlikely that groundwater withdrawals from the Shriver well would have any significant
effect to this or any of the other existing wells in the vicinity of the Shriver weil.

Summary of Shriver Well Capacity Testing

Based on the pumping and recovery responses, it is likely that the Shriver well in its current state
could produce a maximum of 30 to 35 gpm on a regular basis. This withdrawal would provide
between approximately 43,000 to 50,000 gallons per day (gpd). Due to the limitations to the aquifer
recovery, this well couid not be relied on as the sole source of potable water for the Mason Dixon
development, which is expected to require 48,000 gpd during peak periods.

it is likely that deepening the well to at least 500 feet would intersect one or more additional WBZs.
This would increase the hydraulic communication with the aquifer, and the sustainable production
from the well,

Groundwater Quality

The end of pumping groundwater samples were submitted to Analytical Laboratory Services, Inc.
(ALSI) and analyzed for the following parameters:

Volatile and Semivolatile Organic Compounds (VOCs and SVOCs)
Selected Metals

TDS

Nitrate

Sulfate

Bacteria

Most of these parameters have either a Primary or Secondary Drinking Water Standard {DWS), with
Primary standards based on health risks, and secondary standards based on aesthetics (taste, odor,
and/or staining). An exceedance of either a Primary or Secondary standard would require some form
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of treatment for use by a public water system (such as the Mason Dixon development). A copy of the
analytical report is provided in Attachment 4, and a summary of the results is as follows:

« 8VOCs - none were detected

» VOCs - none were detected, except for trace toluene at 3.8 parts per billion. The Primary
DWS for toluene is 1,000 parts per billion, so0 the concentration is far below the DWS and
requires no action. The source of the toluene cannot be determined, but it may be a faise
positive due to cross-contamination at the taboratory.

« TDS - the concentration was 323 milligrams per liter (mg/L), and bélow the Secondary DWS
of 500 mg/L. These are considered moderately elevated, but require no treatment,

= Nitrate - the concentration was 2 mg/L, which is substantially below the 10 mg/L Primary
DWS. Nitrate is often sourced from agriculture fertilizer, and at the Timeless Towns wells has
been linked to the Gettysburg Foundry issue. However, this concentration is considered very
low and does not warrant any action.

» Sulfate - the concentration was 30.5 mg/L, and is within a typical range for natural ievels in
a bedrock aquifer

o Turbidity - was 1.56 nephalometric turbidity units (NTU); unfiitered groundwater should have
turbidity below 5 NTU, so this result warrants no action. Turbidity typically declines to <1 NTU
after a well is regularly operated.

+ Metals - a totaf of 15 metals were analyzed for in the sample; most of the metals were
previously detected in environmental samples collected at the Gettysburg foundry site. Most
of these metals were not detected in the sample, except for the following (with. applicable
standard in parenthesis):

Aluminum - 0.19 mg/L (secondary DWS is 0.2 mg/L)
Copper - 0.0068 mg/L

fron - 0.13 mg/L {secondary DWS is 0.3 mg/L)

Lead - 0.0023 mg/L

Manganese - 0.0055 mg/L (secondary DWS is 0.05 mg/L)
Vanadium - 0.011 mg/L {Act 2 Residential GW is 0.26 mg/L)
Zing - 0.0073 mg/L (secondary DWS is 5.0 mg/L)

These metal results are within the typical vange of concentrations for groundwater sourced from a
bedrock aquifer, with the exception of vanadium which is typically not analyzed for in a drinking
water sample. Excluding vanadium, each of the detected metals was not present at a significant
concentration. The aluminum was just below the Secondary DWS, but it is likely that the aluminum,
as well all of the detected metal concentrations, would decrease with regular pumping, since
residual, suspended mineral matter from the well drilling can result in the presence of some metals.

The vanadium concentration is substantially lower than the PADEP Act 2 limit for residential
exposure. Act 2 includes environmental cleanup standards for soil and groundwater, Although these
standards are not usually applied to drinking water, they provide some framework for concluding that
the detected vanadium concentration is low, and does not warrant any further action. ki is probable
that the vanadium is naturaily occurring.

Overall, the water quality results indicate that the groundwater from the Shriver well is of good
quality, and would likely not require treatment except for simple disinfection, and possibly iron and
manganese, as these are common constituents in groundwater sourced from the Gettysburg
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Formation. There was no evidence that the groundwater was impacted by the various issues
associated with the Gettysburg Foundry,

Recommendations

In order to develop a sustainable source for a public water system to service the proposed Mascn
Dixon development, Advantage recommends the following actions:

1. Deepen the Shriver well to determine whether the sustainable pumping rate can be
increased.

2. Drill a second supply well at the Shriver property at a location further west and south. A
second well is necessary for the system in order to preclude over pumping and to ensure the
iong-term sustainability of the water supply. If a second well is not constructed, the existing
Timeless Towns wells will be required to remain in service as a back up source.

3. Any well used for the proposed development must be reconstructed to meet PADEP
requirements for a public water supply well, including permanent casing adequately seated
in bedrock with full annular space grouting.

Advantage apprec'iates the opportunity to assist you on this project. Should you have any guestions
regarding this evaluation or if we may be of further assistance, please do not hesitate to contact us
at 717 458-0800.

Very truly yours,
= ADVANTAGE ENGINEERS
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Attachments 1 through 4



LR =
- =

o AR RN

- ....|...I_m"_. - .... ..




N/

e

]
’

™
-

e SOy
n'lcz}il;dy Seh ¢

LY

o mpa g
'
Py
1
-

A hrcsnapit

S
00k o 12 Fo
_‘.‘f -r

Figure 1 - USGS Topographic Map
Fairfield PA, 7.5 Minute Quadrangle

Timeless Towns of America Site

Subiect Property Cumberland Township

Adams County, Pennsylvania

Gettysburg Foundry Propert
tty 9 i perty Advantage Project #. 100200401
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Figure 2 - Aerial Photograph
2003 PASDA Aerial Photography
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Shriver Well

Cumberland Township
Adams County, Pennsylvania

Advantage Project # 100200401
June 2010
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ATTACHMENT 2

Shriver Well Background Information
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{See Reverse for Explanaifon}

"WATER WELL COMPLETION REPORT
Use Balf Point Pen, Press Firmly and Print Clearly
{00 HOY WRITE IN GRAY C

LORED BLOCK)

wWatar Well Dnillers Licensing
0 Box 8453, Hami , PA 171058453

Dapariment of Conservation and Naturil Resources

WeR Finith: pen hole open end, screen, periora:c(:l cing

ircle Appropriate Answer)
jeclion, monlioring, heat mmp@

217.787-5829
Well Log
Amaterials penetraled) FROM - ‘;[Q,---'
abk o0 Yo
Blad< Skl _[@ . /7%

Length of screen of perforaled casing .- )
(@nm}u Cum bﬂﬂa‘ﬂ J Driling method: cable,ugor, other Z-Q How Shalt  / 75 _ 7 g
County a s Landform at st g, e, b, RlocK Skl _£8 _ _Zou
. Q
aAvn af . . — -
i Spangfan R, | mindley i = VA B e s
Oritle " N K gh 2 7N Rocd = so0” FZ
e Zotr] Z3F,
Drte Drilled Deved ) (SKETCH MAP)
Wetl; : Nama _J
. epth (It ' Lot :
g‘sﬂwgm i § % : Local Well # %
{:ohii 2 :t'e:L gﬂ:uledt 4 DER Permit ¥ oo
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Water levels: g O
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gallons per minute {GPM}

Vield Method: baif cu. ‘st pump
[

Lenglh of pump fest: min

I hereby cerlify that the above Information [s trie and complete 1o the best

2l 2 /)96

If this portion is traced, please give source,
indicate route munbers, intersections, schools, churches, cemeteries, streams, tow
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Pennsylvania Department of Environmental Protection

909 Eimerton Avenue
Harrisburg, PA 17110-8200
July 25, 2000
717-705-4705
Southcentral Regionzal Office FAX 717-705-4830

Emest Shriver
344 Gordon Road
Fairfield, PA 17320

Dear Ernest Shriver:

As you recall, personnel from the Department sampled your well during the week of May 22-26,
2000. The water was analyzed for inorganic compounds (metals) as well as nitrates, chlorides, and TDS
(total dissolved solids). Enclosed are the resulis of that sampling event. The results show that none of
the comipounds detected exceed Pennsylvania drinking water standards.

If you have any questions on these results, please contact me at 717-705-4833.
Sincerely,
Ruth Bishop

Environmental Chemist
Environmental Cleanup Program

Enclosure

;

]
o

An Equal Opportunity Employer www.dep.state.pa.us Printed on Recycled Paper .5 :_7\

i e -
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| ancaster Laboratories

Where quality is a science.

Lancaster Laboratoriss Sample No. WW 3388547

Collected:05/25/2000 10:15 by RB Account Number: 0D61%5

Submitted: 05/26/2000 14:20 PA Dept. of Env. Protection

Reported: 06/22/00 at 03:02 PM Rachel Carson Off _Bldg. 1i4th

Discard: 6/30/00 PO Box 8471

00517 Grab Water Sample Harrishurg PA 17105-B471

SITE ID: 3-527 SAMPLE ID: Q0517

PA

00517 SDG#: PAE2B-01

As Received

CAT As Racoeilved Limit of

No. analysis Name CAS Number Result Quantitation Unitg
00259 Mercury 7439-97-6 < 0.00020 0.00020 mg/1l
01743 Aluminum 7429-50-5 < 0.200 0.200 mg/1
0i744 Antimony 7440-36-0 < 0.200 0.200 mg/l
01746 Barium 7440-39-3 < 0.100 0.100 mg/1
01747 Beryllium 7440-431-7 < 0.0100 0.0100 mg/l
0174% Cadmium 7440-43-0 < 0.0100 0.0100 mg/L
01750 Calcium 7440-70-2 60.6 0.200 mg/l
01751 Ckromium 7440-47-3 < 0.03200 0.0300 mg/l
01752 Cobalt 7440-4B-4 < 0.0500 0.0500 mg/1
01753 Copper T440-50-8 < 0.0250 0.0250 mg/l
61754 Iron 7439-89-8 5.64 0.100 ma/l
01757 Magnesium 7439-95-4 22.9 0.100 myg/l
01758 Manganese 7439-96-5 0.0458 9.0100 mg/1
01761 Nickel 7440-02-0 < 0.0500 0.0500 mg/l
01762 Potassium 7440-09-7 2.47 0.500 mg/1
01766 Silver 7440-22-4 < 0.0200 0.0200 mng/l
01767 Sodium 7440-23-5 9.48 0.600 mg/1
01771 vVanadium 7440-62-2 < 0.0200 0.0200 mg/1
01772 2inc 7440-66-6 < 0.0250 0.0z50 mg/1
07022 Thallium TR 7440-28-0 < 0.0200 0.0200 mg/1
07035 Arsemic TR 7440-38-2 < 0.0100 0.0100 mg/l
07036 Selenium TR 7782-49-2 < 0.0100 0.0100 mg/1
07055 Lead TR 7439-92-1 < 0.0200 0.0200 mg/1
00212 71.5 Total Dissolved Solids n.a. 317 20, mg/l
01124 70.9 Chloride {ritrimetric) 16887-00-6 14.5 1.0 mg/1
07882 72.3 Total Witrite/Nitrate 7727-37-9 2.04 0.10 mg/1
08255 30.5 Total Cyanide (water) 57-12-5 < 0.,0050 0.0050 mg/1

Commenwealth of Pennsylvania Lab Certification No. 36-037
Laboratory Chronicle

CuT hnalysis

No. Analysis Name Mathod Trial# Date and Time Analyst

90259 Mercury SW-848 7470A 1 06/14/2000 11:47

Lancaster Laboratories
2425 New Halland Pike
PO Box 12425

Lancaster, PA 17605-24125

Rogalind D. Ernest X

Lancaster Laboratories is a subsidiary of Thermo TeraTech nc, 2 Therma Elecison Company,
717-656-2300 Fax: 717-656-26B1 See roverse side for explanation of symbols and abbreviations.

Page 1 of 2
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Datalogger Files
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ATTACHMENT 4

Analytical Report




=== AdmaLyTicaL | |
ﬁ & Y. | Ba M YORY www.analyticallub.com

=—— SERVICES, INC. rx oy i o

34 Dogwoot Ling - Middietown, PA 17057 Phone: rHr-048-8547 FHK. 717-9448-1630

Certlflcate of Analysns

Mr. Steven Read
Advantage Engineers

910 Century Drive
Mechanicsburg, PA 17055

June 17, 2010

Dear Mr. Read,

Enclosed are the analytical results for samples received by the laboratory on Wednesday, June 02, 2010

ALSi is a National Environmental Laberatory Accreditation Program (NELAP) accredited laboratory and
as such, certifies that all applicabie test results meet the requirements of NELAFR.

If you have any questions regarding this certificate of analysis, please contact Susan Baer (Project
Coordinator) or Anna G Milliken {Laboratory Manager) at (717) 944-5541.

Please visit us at www.analyticallab.com for a listing of ALSI's NELAP accreditations and Scope of Work,
as well as other links to Water Quality documentation on the internet.

This laboratory report may not be reproduced, except in full, without the written approval of ALSI.

NOTE: ALSI has changed the report generation tool and while we have tried to retain the existing
format, you will notice some changes in the laboratory report. Please feel free to contact ALSI in case
you have any questions.

Analytical Laboratory Services, Inc.

CC: Mr. Pierre Macoy

Comen R 22

This page is included as part of the Analytical Report and Anna G Milliken
must be relained as a permanent record thereof. Laboratory Manager
Report ID: 9847808 Page 1 of 8
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== Awavvmcar
== - & a BQMTORV www.analycicaliot.conr

Sy : NELAP Accredited
e SeR VICES, g ME. bpnzz.205 ~NJpACID ,
—4—;-— " 34 Dogwood Lee - Middietown, BA 17057 'Phone: 7i7-945-5541 Fuox: 717-944-1430
SAMPLE SUMMARY
Workerder: 9847808 Striver Well Discerd Date: 07/01/2010

R R S TR T O R e T
Lab Sampla D =24 ’

SRR A

M Wﬁﬂ

"55"1?:‘:}‘_—‘ =

9847808001  Pumping Well Water 6/2/10 12:30 6/2/10 14:26 Pierre Macoy
Workorder Comments:
Notes

- Samples collected by ALS| personnel are done so in accordance with the procedures set forth in the ALSI Field Sampling Plan (20 -
Field Services Sampling Plan}.

All Waste Water analyses comply with methodology requirements of 40 CFR Part 136.

Al Drinking Water analyses comply with methodology requirements of 40 CFR Part 141,

Unless otherwise noted, all guantitative results for soils are reported on a dry weight basis.

The Chain of Custody document is Included as part of this report.

t

Standard AcronymsiFlags
J.B Indicates an estimated value between the Method Detection Limil {MDL) and the Practical Quantitation Limit (PQL) for the analyte
U Indicates that the analyte was Nat Detected {ND)

MDL Method Detection Limit

PQL Practical Quantitation Limit

RDL Reponting Datection Limit

ND Not Detected - indicates that the analyte was Not Detecled at the RDL

Cntr Anaiysis was performed using this container
Regbmt{ Regulatory Limit

LCS Laboratory Control Sample

MS Matrix Spike

MSD Matrix Spike Duplicate

puP Sample Duplicate

%Rec  Percent Recovery

RPD Relative Percent Differance

Report 1D: 9847808 Page2of 8
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LAaBORATORY
Services, fnc.

wivw.analyeicaliob.com

NELAF Accredited

PA 22-20% N BAOIO

e ———

Workorder: 9847808 Shriver Well

ANALYTICAL RESULTS

34 pogwood Lana - Middietown, PA 17057 Phone: 717-844-554f Fox: m-ou-mso

Lab iD:
Sample [D:

9847808001

Pumping Well

Date Collected:
Date Received;

6/2/2010 12:30
6/2/2010 14:26

Matrix:

Water

TR

:Results

:»m..d

I

st

VOLATILE ORGANICS

Acetone ND ug/l 10.0 SW846 8260B 6/111020:38 pD C
Benzene ND ug/t 1.0 SW846 8260B 811102038 DD C
Bromochloromethane ND ug/l 1.0 SW846 82608 6/11/1020:38 DD C
Bromodichloromethane ND ug/t 1.0 SW846 82608 6/1111020:39 poD C
Bromoform ND ug/L 1.0 SWa46 82608 6/11/1020:3¢ DD C
Bromomethane ND ugfL 1.0 SW846 82608 6HM14020:3¢ pD C
2-Butanone ND ug/L 160.0 SWa46 8260B 6/111020:39 DD C
Carbon Disulfide ND ug/L 1.0 SWa46 82608 6/11/1020:3¢8 DD C
Carbon Tetrachloride ND ug/t 1.0 Sws46 82608 6/11/1020:38 0D C
Chlorobenzene ND ugfl 1.0 SW846 82608 6/111/1020:39 DD C
Chiorodibromomethane ND ugfL 1.0 SWB846 8260B 6/11/1020:39 0D C
Chloroethane ND ug/L 1.0 SWa46 82608 6/11/1020:3¢ DD C
Chtoroform ND ugft, 1.0 SW846 8260B 6/111020:38 DD C
Chigromethane ND ugflL 1.0 SWa46 8260B 6/11/1020:3¢ BD C
1,2-Dibromo-3- ND ug/L. 7.0 SwWa46 82608 6/11/1020:39 DD G
chloropropane
1,2-Dibromoethane ND ug/l 1.0 SW846 82608 6M1/1020:38 DD C
1,1-Dichloroethane ND ugil 1.0 SW846 82608 6/11/1020:39 DD C
1,2-Dichloroethane ND ugfL 1.0 SW846 §260B 6/11/1020:38 DD C
1,1-Dichloroethene ND ug/L 1.0 SW846 8260B 6/11/1020:38 DD C
cis-1,2-Dichicroethene ND ug/l 1.0 Swg46 8260B 6/11/1020:33 0D C
trans-1,2-Dichloroethene ND ugil. 1.0 SWB46 8260B 6/11/1020:39 pD €
1,2-Dichloropropane ND ugfl 1.0 SW846 82608 6/41/1020:39 DD C
cis-1,3-Dichloropropene ND ug/L 1.0 Swa46 82608 8111102038 DD C
trans-1,3-Dichloropropens ND ug/L 1.0 Swa46 B260B 6/11/1020:38 DD C
Ethylbenzene ND ug/lL 1.0 SW846 82608 6/11/1020:39 DD C
2-Hexanone ND ugiL 50 5W846 8260B 6/1111020:33 DD C
4-Methyl-2- ND ugfL 5.0 SW846 B260B 6/11/1020;38 DD C
Pentanone(MIBK)
Methylene Chioride ND ug/L 1.0 SWa46 82608 6/11/1020:39 DD C
Styrene ND ugfl 1.0 SW846 82608 6/11/102038 DD C
1,1,2,2-Tetrachicroethane ND ugfL 1.0 SW846 82608 6/11/1020:39 DD C
Tetrachloroethene ND ugfL i.0 SW8a46 82608 611102033 DD C
Toluene 3.8 ugit 1.0 SW846 82608 6/11/1020:38 DD C
Total Xylenes ND ug/L 3.0 Swa4e 82608 6/M11/1020:38 DD C
1.1,1-Trichloroethane ND ugil. 1.0 SWB846 B260B 6/11/1020:39 DD C
1,1.2-Trichloroethane ND ug/t. 1.0 SWa4e6 B260B 6/11/1020:3¢ DD C
Trichloroethene ND ug/L 1.0 SWa46 8260B 6/11/1020:39 DD C
Viny! Chloride ND ugf. 1.0 Swade 8260B 6M11/1020:38 DD C
o-Xylene ND ug/t. 1.0 SWa46 82608 6/11/1020:39 Db C
mp-Xylene ND ugil 20 5wa46 8260B 6M11/1020:38 oo €
Surrogale Recoveries Results  Flag Units Limits Method Prepared By Analyzed 8y Cnlr
1,2-Dichloroethane~d4 (S) 822 Y% 62-133 SW846 82608 6/11/1020:39 DD C
4-Bromoflucrobenzene (S) 89.1 % 79-114 SW846 82608 6/11/1020:39 bD C
Dibromoflucromethane (S) B7.2 % 78-116 §wadg 8260B 6/11/1020:39 DD C
Toluene-d8 (S) 89.5 % 76-127 SW846 82608 6/11/1020:39 DD C
Report ID: 9847808 Page 3 of 8
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SERVICES, JNC. on'irses w0 anomw

1 ——— 34 Dogwood Lane - Middietown, PA Y7057 Phone: ﬂ?—ﬂ“-sstlf Fax: 717-044-1430

| —

ANALYTICAL RESULTS
Workorder: 9847808 Shriver Well
Lab iD: 9847808001 Date Collecied: 6/2/2010 12:30 Matrix: Water
Sample ID:  Pumping Wall Date Received: 6/2/2010 14:26

R

eSS '“"Ftag

Aok Lee ‘.-».r:_r'-pgwl

SEMIVOLATILES

n Acenaphthene ND ug/L 14 Swe46 82700 6/4/10 CAC 6/8/1009:0¢ CHS E1

I; Acenaphthylene ND ugfl 1.4 SW846 82700 6/4/10 CAC 6/8M1009:09 CHS E1
3 Anthracene ND ug/L 1.4 SWa46 8270D 6/4/10 CAC 6/8M1008:09 CHS E1
Benzo(a)anthracene ND ug/t. 14 SWa46 82700 6/4/10 CAC 6/8/1002:09 CHS E1
Benzo{a)pyrene ND ugfl 1.4 SWB46 8270D 6/4/10 CAC 6/8MD 009 CHS E1

“ Benzo(b)fluoranthene ND ug/l 1.4 SWB846 8270D 6/4/110 CAC ©6/81009:08 CHS E1
Benzo(g,h,perylens ND ug/L 1.4 SwW846 8270D  §/4/10 CAC 6/8/1009:09 CHS E1
Benzo(k)fluoranthene ND ugiL 1.4 SWe46 82700  6/4/10 CAC 6/8/1009:09 CHS ET
4-Bromophenyl-phenylether ND ug/L 28 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1

ﬂ Butylbenzylphthalate ND ugfl. 2.8 Swe46 82700 6/4/10 CAC 6/8/10309:08 CHS E1
Carbazole ND ug/L 28 SwWa46 82700 6/4/10 CAC 6/8/1009:09 CHS E1
4-Chloro-3-methylphenol ND ug/L 7.6 SW846 8270D 6/4/10 CAC 6/8M1009:09 CHS E1
4-Chleroanlline ND ugflL 2.8 SW846 8270D 6/4/10 CAC 6/8/1003:09 CHS E1

Iﬂ Bis(2-Chloroethoxyymethane  ND ug/L 2.8 Sw846 82700 6/4/10 CAC 6/8/1009:09 CHS E1
Bis(2-Chioroethyljether ND ug/L 2.8 SWB846 8270D 6/4/10 CAC 6/8M1009:09 CHS E1
bis(2-Chioroisopropyljether ND uglL 2.8 ,5we46 82700 6/4/10 CAC 6/8/1009:09 CHS E1

0 2-Chlorgnaphthalene ND ug/L 28 SW846 82700 6/4/10 CAC 6/8/1009:09 CHS E1
2-Chilorophenoi ND ug/L 7.6 Swade 8270D 6/4/10 CAC 6/8/1009:.08 CHS E1
o 4-Chlorophenyl-phenylether ND ug/L 28 Swa46 8270D 6/4110 CAC 6/81009:09 CHS E1
Chrysene ND ug/L 1.4 SWe46 82700 6/4/10 CAC 6/8/1009:08 CHS E1

mp-Creso) ND ugiL 78 SW84B 8270D 6/4110 CAC B/81009:08 CHS E1
! o-Cresol ND ug/l 7.6 SW846 8270D 6/4/10 CAC 6/8/1008:09 CHS E1
Di-n-Butylphthalate ND ugfl 28 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
Di-n-Octylphthalate ND ug/L 76 SwWa4e 8270D 6/4/10 CAGC 6/8/1009:08 CHS E1
Dibenzo(a h)anthracene ND ug/l 1.4 SW846 82700 6/4110 CAC 6/811009:09 CHS Ei1
l Qibenzofuran NO ug/l 28 SW846 82700 6/410 CAC 6/8/1009:08 CHS E1
1,2-Dichlorobenzene ND ug/L 28 SW846 8270D 6/4/10 CAC 6/81009:09 CHS E1
1,3-Dichlorobenzene ND ug/L 28 SW8a46 82700 6/4/10 CAC 6/811009:09 CHS E1
1.4-Dichlorobenzene ND ug/l. 28 SWa46 8270D 6/4/10 CAC 6©/8/1009:09 CHS E1
3,3-Dichlorobenzidine ND ugfl 15.2 SWade 82700 6/4/10 CAC B/8/1009:08 CHS E1
2,4-Dichiorophenol ND ug/L 76 SWa46 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
Diethylphthalate ND ug/L 7.6 SWB846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
2,4-Dimethylpheng! ND ugiL 7.6 SwW846 8270D 6/4110 CAC 6/8/11009:09 CHS E1
Dimethylphthalate ND ug/L 7.6 SW846 82700 6/4/10 CAC 6/8/1009:08 CHS E1
2 4-Dinitrophenc| ND ugfL 15.2 SW846 82700 6/4/10 CAC 6/8/1009:09 CHS E1
2 ,4-Dinitrototuene ND ugfl. 2.8 SWa46 82700 64710 CAC 86/8/1009:09 ©CHS E1
I 2,6-Dinitrotoluene ND ugfL 28 SW846 8270D 6/4/40 CAC 6/8/1008:08 CHS Et
bis{2-Ethylhexyl)phthalate ND ug/l 2.8 5wads 82700 6f4/10 CAC 6/81009:09 CHS E1
Fluoranthene ND ugfL 1.4 SwWa4e 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
Fluorene ND ugf/L 1.4 SwWs46 82700 6/4/10 CAC 6/8/1009:09 CHS E1
n Hexachloroberizene ND ugiL 2.8 SWa46 8270D 6/4/10 CAC 6/8/1009:09 CHS Ef
Hexachlorobuiadiens ND ugiL 28 SWa4s 82700 614110 CAC 6/8/1009:08 CHS E1
Hexachlorocyclopentadiena ND ug/L 78 SWa46 82700 6/4/10 CAC 6/8/1008:09 CHS E*
Hexachloroethane ND ug/L 28 SWa46 8270D 6/4/10 CAC 6/8/1008:09 CHS E1
l Indeno{1,2,3-cd)pyrene ND uglL 1.4 SW846 82700  6/4/10 CAC  6/8/1009:09 CHS Ef
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ANALYTICAL RESULTS
“ Workorder: 9847808 Shriver Well
Lab ID: 9847808001 Date Collected: 6/2/2010 12:30 Matrix Water
I Sample 1D; Pumping Well Date Received: 6/2/2010 14:26
i I ,H ~ gayT
U oL v e
ll lsophorone ND ugIL 2.8 SW846 82700 614{10 CAC 6/8/1008:09 CHS E1
2-Methyl-4,6-dinitrophenol ND ug/L 76 SW846 82700 6/4/10 CAC 6/8/1009:08 CHS E1
2-Methylnaphthalene ND ug/L 1.4 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
ln Naphthalene ND ug/l 14 SW846 8270D 6/4/10 CAC 6/8/1009:08 CHS E1
2-Nitroaniline ND ug/L 28 SWed6 8270D 6/4/10 CAC 6/611009:089 CHS E1
3-Nitroaniline ND ugfL 2.8 SW846 82700 6/4/10 CAC 6/81008:09 CHS Ei
4-Nitroaniline ND ugfL 2.8 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS Ei
Nitrobenzene ND ug/L 28 SW846 82700 6/4/10 CAC 6/8/1008:09 CHS E1
2-Nitrophenot ND ug/L 76 SWB46 8270D 6/4/10 CAC 6/8/1009:08 CHS E1
4-Nitrophenol ND ug/L 7.6 SW846 B270D 6/4/10 CAC 6/8/1009:09 CHS E1
N-Nitroso-di-n-propylamine ND ug/l 28 SWE46 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
N-Nitrosodiphenylamine ND ug/l, 2.8 SW846 8270D 6/4/10 CAC €/8/1009:08 CHS E1
Pentachlerophenol ND ugfL 15.2 SWB846 82700 B/4/10 CAC &/8/1009:09 CHS E1
Phenanthrene ND ug/L 1.4 SWB4G6 8270D 6/4/10 CAC 6/8NMD03:09 CHS Et
Phenol ND ug/L 7.8 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS Et
ﬂ Pyrene ND uglL 14 SW846 82700  6/4/10 CAC 6/8/1009:09 CHS Ef
1,2,4-Trichlorobenzene ND ugfL 2.8 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
| 2,4, 5-Tnchlorophenot ND ug/L 76 SWE4E 82700 6/4110 CAC o©/8M1009:08 CHS E1
2,4,8-Trichlorophenoi ND ug/L 7.6 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
m Surrogate Recoverles Results  Flag Units Limits Method Prepared By Analyzed By Cntr
2,4,6-Tribromophenol (S) 736 % 40-125 Swe4e B270D 6/4/10 CAC 6/8/1000:09 CHS Et
Phenol-d5 {8} 32.3 % 13-49 SWB846 8270D 6/4/10 CAC 6/811009:09 CHS E1
Terphenyl-d14 (3) 71.6 % 50-122 SwW846 82700 640 CAC 6/8M1009:09 CHS E1
ﬂ Nitrobenzene-d5 (S) 73.5 % 40-110 SwW846 8270D 6/4/10 CAC 6/8/1009:09 CHS E1
2-Fluorobiphenyl (S) 73.8 % 50-110 SW846 8270D 6/4/10 CAC 6/8/1009:09 CHS Ei
2-Fluarophenal (S) 50.9 % 20-75 SWB46 8270D  6/4/10 CAC  6/8/1009:09 CHS E1
I WET CHEMISTRY
Nitrate-N 20 mg/L 0.20 EPA 300 6/3A017:32 J1H B
pH 7.84 pH_Units SM45008 6/3/11005:11 SAD B
u Sulfate 305 mgfL 20 EPA 300 6/31017:32 )H B
Total Dissolved Solids 323 mgfL 5 SM2G-2540 C 6/4/10 13:05 KaK B
Turbidity 1.56 1 NTU 0.10 SM 2130B 6/9/10 09:00 LMM B
l METALS
Aluminurn, Total 019 mg/L 0.040 EPA 200.8 6/7/10 MNP 6/16/1020:12 AJB A2
Antimony, Total ND mg/L 0.0010 EPA 200.8 6/7/10 MNP 6716710 15:37 AJB A2
Arsenic, Total ND mg/l 0.0015 EPA 200.8 6/7110 MNP B/16/1020:12 AJB A2
Barium, Total ND mgfL 0.0025 EPA 200.8 67110 MNP 6/16/1020:12 AJB A2
Berylllum, Total ND mg/L 0.00050 EPA 200.8 B/7110 MNP 6/16/1020:12 AJB A2
Cadmium, Total ND ma/L 0.00050 EPA 200.8 6/7110 MNP 6M16/1015:37 AJB A2
I Chromium, Total ND mgll G000 EPA2008  67/10 MNP 6MBMD15:37 AJB A2
Copper, Total 0.0068 mg/L 0.0026 EPA200.8 67110 MNP 6/168/10 1537 AJB A2
Iron, Total 0.13 mg/L 0.030 EPA200.7 8/4110 KMK ©6/8/10 18:01 JWK A1
Lead, Total 0.0023 mgfl 0.0010 EPA 200.8 6/7/10 MNP 6/16/10 15:37 AJB A2
l Manganese, Totat 0.0055 mgfL 0.0025 EPA200.8 67110 MNP 6M6/1015:37 AR A2
Report ID: 9847808 Page 5 of 8
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ANALYTICAL RESULTS

Workorder; 9847808 Sﬁriver Well

Lab ID: 9847808001 Date Collecied: 6/2/2010 12:30 Matrix: ~ Water
Sample ID;: Pumping Well Date Recelved: 6/2/2010 14:26

RSt AT S

 RESUItS oL F

arEekd b, 4 LR vf:.:f#ﬂ’é e i HET
Nickel, Total ND EPA 200 3 6/16/10 15 37 A2
Selenium, Total ND EPA 200.8 6/7/10 MNP 6M16/1020:12 AJB A2
Vanadium, Total 0.011 EPA 200.8 &6/7/10 MNP 6/16/10 15:37 AJB A2
EPA 200.8 8/7/10 MNP 6/16/1020:12 AJB A2
MICROBIOLOGY
E. Coli ND col/100mL 1 SM20-9223 6/3/10 17:01 Ll G
Totatl Coliform ND col/100mL 1 SM20-9223 6/210 LLJ 83101701 L) G

Sample Comments:

Lo R 02

Anna G Milliken
Laboratory Manager

w Zinc, Tolal 0.0073

[

I
[
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ANALYTICAL RESULTS QUALIFIERS\WFLAGS

Workorder: 9847808 Shriver Well

PARAMETER QUALIFIERS\FLAGS

M Analyte was analyzed past the 48 hour holding fime.
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